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PREFACE

This report presents the results of a comprehensive remedial action

feasibility study at the Naval Weapons Station, Concord, CA.

This study was conducted at the US Army Engineer Waterways Experiment

Station (WES) by Mr. M. John Cullinane, Jr., Research Civil Engineer, Water

Supply and Waste Treatment Group; Dr. C. R. Lee, Soil Scientist, Contaminant

Mobility and Regulatory Criteria Group; and Ms. L. Jean O'Neil, Wildlife

Biologist and Ecologist, under the general supervision of Dr. R. L.

Montgomery, Chief, Environmental Engineering Division; Mr. D. L. Robey, Chief,

Ecosystem Research and Simulation Division; Dr. C. J. Kirby, Chief, Environ-

mental Resources Division; and Dr. John Harrison, Chief, Environmental

Laboratory.

Technical contributions In report preparation were received from the fol-

lowing WES scientists: Mr. J. G. Skogerboe, Hydrologist, and Mr. Richard

Price, Agronomist, for map presentation; Mr. Hollis Allen, for review of the

wetland restoration plan; Mr. Dennis Brandon, Statistician, for data analysis;

and Mr. Roy Wade, Civil Engineer, for assistance in cost estimating.

Dr. K. D. Jenkins, Director, Molecular Ecology Institute, California State

University, Long Beach, CA, prepared the review of surface water and soil

chemical data and provided constructive comments on the report as a whole.

Constructive comments on the study and draft reports were received from

Dr. W. H. Patrick, Jr., Director, Center for the Wetland Resources, Louisiana

State University Baton Rouge, LA; Dr. R. J. Kendall, Environmental Toxicologi-

cal Services, Bellingham, WA; Dr. R. K. Ringer, Professor of Physiology and

Animal Science, Michigan State University, East Lansing, MI; Dr. M. N.

Josselyn, Director Tiburon Center for Environmental Studies, San Francisco V

State University, Tiburon, CA; Dr. H. T. Harvey, Ecologist and President,

Harvey and Stanley Associates Inc., Alviso, CA; Dr. E. Meyer, Chemist, Meyer

Consultants Inc., Lockport, IL; Dr. R. N. Coats, Wildlife Resource Scientist,

Philip Williams and Associates, San Francisco, CA.

Additional review and comments were received from Mr. J. M. Robertson,

Esq., Office of the General Counsel, Department of the Navy, Washington, D.C.;

Mr. C. Schwab, Environmental Engineer, Western Division Naval Facilities



Engineering Command, San Bruno, CA; and Mr. Rich Pieper, Public Works Office,

Naval Weapons Station, Concord, CA.

Director of WES during the preparation of this report was COL Dwayne G.

Lee, CE. Technical Director was Dr. Robert W. Whalin.

This report should be cited as follows:

Cullinane, M. J., Lee, C. R., and O'Neil, L. J. 1988. "Feasibility
Study of Contamination Remediation at Naval Weapons Station Concord,
California Vol I: Remedial Action Alternatives," Miscellaneous
Paper EL-86-3, US Army Engineer Waterways Experiment Station,
Vicksburg, MS.
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EXECUTIVE SUMMIARY

Background

The Naval Weapons Station, Concord (NWS Concord) is located in the north-

central portion of Contra Costa County in the San Francisco Bay Area of Cali-

fornia. The general location of NWS Concord is shown on Plate E.1. The

station is the major ammunition transshipment port on the west coast for the

Department of the Navy. It is approximately 30 miles northeast of the City of

San Francisco. NWS Concord is bounded on the north by Suisun Bay and on the

the south and west by the City of Concord, which has a population slightly in

excess of 100,000 residents (Ecology and Environment 1983). NWS Concord

encompasses over 12,904 acres of land consisting of three land holdings: the

Tidal Area, the Inland Area (linked to the Tidal Area by a narrow Navy-owned

rail and road corridor) near the City of Concord, and a radiography facility

located at Pittsburg, California.

An Initial Assessment Study (IAS) (Ecology and Environment 1983) conducted in

accordance with the Navy Assessment and Control of Installation Pollutants

(NACIP) program evaluated 32 sites. Of these, 25 sites were identified as

being of potential interest, and 13 were determined to warrant further study

under the NACIP program. In accordance with NACIP program requirements, a

Confirmation Study was initiated on 9 of the 13 sites sites recommended for

further study in the IAS (Ecology and Environment 1983). These sites were

identified as: AA (IAS Site 4), AB (IAS Site 5), G-1 (IAS Site 26), K-2 (IAS

Site 25), KS (IAS Site 3), CP (IAS Site 6), Burn Area (IAS Site 13), Black Pit

at Red Rock (IAS Site 16), and Kinne Boulevard Wells (IAS Site 14). The Con-

firmation study confirmed the presence of high arsenic and/or heavy metals in

soils in the AA, AB, KS, G-1, K-2, and CP areas.

The findings presented in the Draft Confirmation Study Report triggered the

conduct of a Remedial Investigation in areas designated as AA, AB, KS, G-1,

K-2, and CP. During the conduct of the RI, an additional site, ES, was

identified as having been contaminated. The results of the RI and additional

investigations have been documented in several reports (Lee et al. 1985, Lee

E.1

%~



UVI4N

SAN 3 TO
FRANCISCO * K AND

7

0

PlateUD E1 Loato ofNSCnodktd ra

E.s2

Al EA T.910'



et al. 1986, and Lee et al. 1988). The RI identified areas of contamination

and recommended that implementation of remedial actions be considered for one

or more of the contaminated areas. As a result of the conclusions contained 0

in the Final Draft Report on the Remedial Investigation of Contaminant

Mobility, in August 1985, the Navy issued a Final Draft Report of the

Feasibility Study of Contamination Remediation for the AA, AB, G-1, K-2, KS,

and Coke Pile (CP) areas on Parcels 572, 573, 574, 575, and 581 on NWS Con- 0

cord. In February, 1986, the Navy issued a Final Report of the Remedial

Investigation of Contaminant Mobility (Lee et al. 1986). In March, 1986, the

Navy issued a Revised Final Draft Feasibility Study of Contamination Remedia-

tion for the AA, AB, G-I, K-2, ES, and CP areas on Parcels 572, 573, 574, 575,

576, 579D, and 581 on NWS Concord (Cullinane et al. 1986). Subsequent to

issuing the Revised Final Draft Feasibility Study Report, the Navy conducted

additional investigations of contamination in Parcels 572, 573, 574, 575, 576,

579D, and 581 (Lee et al. 1988).

To address concerns that the State of California Regional Water Quality Con-

trol Board (RWQCB) raised about the Navy's response on the seven areas on

Parcels 572, 573, 574, 575, 576, 579D, and 581 on NWS Concord in April and May S

1987, the Navy developed conceptual plans for additional investigations of

potential surface and ground water contamination on these parcels (US Navy

1987). On October 2, 1987, the Navy solicited comments concerning these con-

ceptual plans from the Regional Board. The Navy submittal to the RWQCB con-

tained an extensive assessment of the contamination present in soils, biota,

and surface water. The Navy is continuing planning and execution of addi-

tional investigations requested by the Regional Board.

Because of the additional data gathered subsequent to issuance of the Revised

Draft Feasibility Study Report, comments received by the Navy in response to

the Revised Draft Feasibility Study, and enactment of the Superfund Amendments

and Reauthorization Act of 1986, the Navy has prepared this Revised Final 0

Draft Feasibility Study Report.

The scope of this Feasibility Study is limited to the areas formerly noted as

AA, AB, KS, G-I, ES, K-2, and CP on Parcels 572, 573, 574, 575, 5179D, 7 :,d

E.3
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581 on NWS Concord. Other areas identified in the IAS are the subject of

other separate remedial investigations.

Nature and Extent of Contamination

The Final RI (Lee et al. 1986) identified soil contamination resulting from

discharges from adjacent properties and operations on the areas prior to

acquisition by the Navy. The primary potential of onsite contamination are

surficial deposits of metal contaminants resulting from drainage or overflows

of wastewaters to surface drainages or to flat wetland areas from adjacent

properties. The surficial deposits have been evaluated and found to contain

high levels of arsenic, lead, cadmium, copper, and zinc. To date, organic

chemical contamination has not been identified as a problem in these areas.

In addition, offsite contamination on adjacent properties in the form of

deposits of metal contaminants has been identified as potential offsite

zzurz=c , ntamination.

Based on the types of identified contamination, natural topographic and habi-

tat differences, and the potential for applying a variety of remedial mea-

sures, the seven areas of contamination previously identified as AA, AB, KS,

G-1, K-2, ES, and CP were aggregated into four separate remedial action sub-

sites, described as RASS 1, RASS 2, RASS 3, and RASS 4. These sites contain

approximately 308 acres and including both wetland and upland potions of the

tidal plain adjacent to Suisun Bay. The location and general boundaries of

each RASS are presented in Plate E.2. Table E.1 describes the four RASS's and

subareas within each RASS. A complete description of the nature and extent of

contamination on each subsite is presented in Ecology and Environment (1983),

Anderson Geotechnical (1984), Lee et al. (1985), Lee et al. (1986), Lee et al.

(1988), and US Navy (1987).

Two reference areas were established (Plate E.2) to allow sampling in

locations believed to contain background levels of contamination. One was

established in wetlands and the other in upland conditions.

RASS 1. RASS 1 includes areas formerly identified as AA and AB on Parcel 572

on NWS Concord. RASS 1 contains approximately 210 acres of land. Elevated
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RASS 2. RASS 2 includes the Kiln Site (KS) and encompasses approximately

13 acres on Parcel 572. RASS 2 includes approximately 5 acres adjacent to

concentrations (statistically above background concentrations) of arsenic,

cadmium, copper, and zinc have been detected in the soil at this site. Soil

pH values as low as 4.6 have also been observed. Contamination is generally

limited to the upper 12 inches of soil.

Parcel 572, on right-of-way owned and operated by Atchison, Topeka and Santa

Fe Railway Company (ATSF). Elevated concentrations (statistically above

background concentrations) of arsenic, cadmium, zinc, copper, and lead have

been detected in the soil from this area. The majority of the contamination

is believed to be in the upper 12 inches of soil, however, some data indicate

contamination to depths greater than 36 inches in small isolated areas.

Partial removal of soil and debris was undertaken in 1982.

RASS 3. RASS 3 includes areas formerly identified as K-2, G-1, and ES on

Parcels 573, 574, 575, 576, and 579D and encompasses approximately 71 acres.

Elevated concentrations (statistically above background concentrations) of

cadmium, copper, lead, and zinc have been detected in the soil from this area.

A small stream flows through this site before discharging into the tidal

marsh.

RASS 4. RASS 4 includes the area formerly designated as the Coke Pile or CP

area on Parcel 581. RASS 4 contains approximately 13 acres of land. Elevated

concentrations (statistically above background concentrations) of arsenic,

cadmium, lead, copper, zinc and selenium have been found in the soil from this

area. In addition, pH values below 5.0 have been observed in the soil at a

number of locations on RASS 4.

Sources on Adjacent Fcoperties

Six adjacent properties contain sources of potential contamination to NWS

Concord. Allied Corporation owns and operates the Bay Point Works located

immediately east of Parcel 572 on NWS Concord. Eight potential sources of

contamination are located on this property. These sources include the old

alum pond, lined alum storage ponds, iron pyrite cinder and coke disposal

E.7 



area, wastewater treatment pond, iron pyrite ore storage area, gypsum disposal

area, lead arsenate disposal area, and lead arsenate burial area. The

Chemical & Pigment Company property located adjacent and east of Parcel 579D

on the NWS Concord contains two potential sources including a wastewater

treatment/recirculation lagoon and a waste burial area. Three railroads

(Atchison, Topeka, and Santa Fe Railway Company; Southern Pacific Transporta-

tion Company; and Sacramento Northern Railroad) transit Parcels 572, 573, 574,

575, 576, 579D, and 581 on NWS Concord. Surficial contamination similar to

that found on NWS Concord proper has been identified on these rights-of-way.

Soil Contamination

Since 1983, extensive data have been collected that delineate the horizontal

distribution of potentially hazardous substances in the soils of RASS 1, RASS

2, RASS 3, and RASS 4. Both soil and biota analyses were used to evaluate the

extent of soil contamination. RASS I has extensive arsenic contamination and

localized lead and copper contamination. RASS 2 has extensive cadmium, lead,

and zinc contamination and more limited arsenic and copper contamination.

RASS 3 has extensive cadmium, lead, and zinc contamination and more limited

arsenic and copper contamination. RASS 4 has significant cadmium and lead

contamination and more limited arsenic and selenium contamination.

Several studies examined the vertical distribution of contamination. No

contamination was found below a depth of 12 inches in RASS 1. In RASS 2, PASS

3, and RASS 4, the contamination is generally well defined b- the existing

data and limited to the top 12 inches. In a few localized areas of RASS 2 and

RASS 3, however, zinc, lead, copper, and cadmium contamination extends below

12 inches and in some instances exceeded the TTLC and STLC criteria at the

greatest depth sampled (36 inches).

In 1984, soil samples from RASS 1, RASS 2, RASS 3, and RASS 4 were collected

from six locations for analysis for extractable organic priority pollutants.

At five locations, all of the extractable organic pollutants were below detec-

tion limits. At one location, located in the vicinity of RASS 3, five

priority pollutants were detected at low concentrations ranging from 200-500

ppb. As part of the same study, samples collected on RASS I were analyzed for

E.8
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purgable priority pollutants. The concentration of purgable priority pollu-

tants was below detectable limits at both locations sampled.

Surface Water

Two studies provide information on the concentration and distribution of

arsenic and metals in surface waters on and near RASS 1, RASS 2, RASS 3, and S

RASS 4 (Pacific Environmental Laboratories (PEL) 1983, Brown and Caldwell

1985). Because of the interconnection and interaction among RASS 1, 2, and 3,

surface water quality in these areas is reviewed together. Surface water data

show that arsenic, cadmium, copper, lead, nickel, and zinc exceeded national 0

chronic and/or acute water quality criteria at several sampling stations.

Surface water samples collected from the wetlands to the northwest of RASS 4

and standing water after a rainfall had concentrations of copper, lead, and 0

selenium exceeding national chronic and/or acute water quality criteria at

several sampling stations.

Surface water samples from three locations were analyzed for organic priority S

pollutants (PEL 1983). With the exception of two phthalate compounds, none of

the organic priority pollutants were detected in these samples. The phthalate

compounds were present at low concentrations of 2-4 ppb in the samples from

the wetlands of RASS 3 and the creek west of RASS 1 and RASS 2. It is impor- S

tant to note that these phthalate compounds are common laboratory

contaminants.

The surface water sampling program was augmented by clam bioaccumulation 0

studies. In these studies, clams were placed in plastic cages suspended in

the surface water for a 30-day period. Following the 30-day exposure period,

mortality was recorded and the tissues of the surviving organisms were ana-

lyzed for arsenic, cadmium, copper, nickel, lead, selenium, and zinc. Two

clam bloaccumulation studies were conducted (1984 and 1986). Elevated levels

of metals were found at several of the sampling stations within RASS 1,

RASS 2, and RASS 3.

E.9



Taken together, the surface water and clam bioaccumulation data indicate that

several of the metals found in the contaminated surface soils are also ele-

vated in the surface waters and are potentially bioavailable to aquatic organ-

isms and may currently impair water quality in these areas. However, clam

bioaccumulation data do not indicate that the water quality of Suisun Bay has

been adversely impacted, even after flood conditions in the winter of 1986.

Ground Water

The geology and types of contamination found on Parcels 572, 573, 574, 575,

576, 579D, and 581 on NWS Concord combine to limit the potential for migration

of contaminants into the underlying ground water. To date, extensive investi-

gations of the ground water have not been conducted. However, data from a

number of studies (Brown and Caldwell 1985, Kleinfelder and Associates 1983,

Allied Corporation 1977, Harding-Lawson 1977) indicate that groundwater con-

taminatlon is unlikely.

The Navy installed three ground water monitoring wells on the north side of

RASS 2 and a reference well approximately 1600 ft. south of RASS 2. Samples o

collected from the wells were analyzed for total and dissolved zinc, copper,

cadmium, arsenic, lead, and selenium. Cadmium and lead concentrations

exceeded background concentration; however, analysis of the data was compli-

cated by relatively high background levels in this non-potable a.uifer.

Bioaccumulation in Terrestrial Plants and Animals

Extensive studies of bioaccumulation in terrestrial plants and animals have

been conducted (Lee et al. 1986, Lee et al. 1988, and O'Neil 1988). Signifi-

t cant bioaccumulation of arsenic, cadmium, lead, and selenium was demonstrated.

Air Contamination

No quantitative studies of air contamination have been conducted. Visual

observations of contaminated areas indicate the possibility of fugitive dust

generation and offsite transport of contamination from the barren areas found

on RASS 1, RASS 2, and RASS 4. .. :

E.10
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Summary

A summary of the concentrations of heavy metals found in the various environ- 0

mental media on each RASS is presented in Table E.2.

Environmental Goals

An evaluation of the contaminant types and concentrations found in the contam-

inated areas included in this feasibility study indicates that the primary
contaminants of concern are arsenic, cadmium, copper, lead, selenium, and

zinc. Based on a variety of existing standards, the contamination has

degraded surface soils and is a present and/or potential danger to human

health and the environment, including wildlife and vegetative populations

using the RASS 5 or areas adjacent to the contamination.

The principal impact to the environment at NWS Concord is the contamination of

wildlife habitats and the continued migration of hazardous substances into the

environment surrounding those areas currently contaminated. Surface soil con-

tamination is the primary concern because of the following potential endanger- 0

ment to receptors.

a. Existing and future human users of the contaminated areas through

direct contact.

b. Existing and future wildlife users coming into direct contact with

contaminated areas.

c. Vegetation coming into direct contact with contaminated areas.

d. Wildlife exposed to hazardous substances via food chain Y1%

contamination.

e. Human, wildlife, and vegetation exposed to contamination resulting

from the continued migration of contaminants into the environment.

E.11
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f. Exposure of humans in the immediate vicinity of the contaminated

areas.

g. Release of hazardous substances via a catastrophic flood or

earthquake.

The general environmental protection goal for remediation that the Navy estab-

lished is to prevent or minimize the release of hazardous substances causing

substantial danger to present or future human health or the environment, using

cost effective measures, without adversely impacting important wildlife habi-

tat in the long term.

Four specific remedial objectives were established.

a. Prevent all biota from contacting contaminated soils that would

threaten them.

b. Prevent resuspension and redistribution of the contaminated soils and

sediments that would threaten the area flora and fauna.

c. Minimize disturbance of the wetlands consistent with long term

protection of flora and fauna.

d. Prevent migration of contaminants into the ground water.

Under the no-response scenario, the primary existing and potential dangers to

the public health and the environment are as follows.

a. Migration of sediments contaminated with arsenic, cadmium, copper,

lead, selenium, and/or zinc via surface water transport.

b. Biological uptake and accumulation of arsenic, cadmium, copper, lead,

selenium, and/or zinc.

c. Direct contact with soils contaminated with arsenic, cadmium, copper,

lead, selenium, and/or zinc.
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d. Migration of dust contaminated with arsenic, cadmium, copper, lead,

selenium, and/or zinc.

On 17 October 1986, the President signed into law the Superfund Amendments and

Reauthorization Act of 1986 amending and reauthorizing the Comprehensive

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). On

9 July 1987, the EPA issued interim guidance on Compliance with Applicable or

Relevant and Appropriate Requirements (ARAR's). As part of the initial fea-

sibility study process the Navy identified Federal and State statutes, regula-

tions, and other authorities with which the Navy may have to comply in

responding to the release or the threatened release of hazardous substances.

These potential ARAR's were identified through in-house review of previously

prepared feasibility studies and consultation with appropriate Federal and

State agencies. An analysis of ARAR's was conducted to determine whether each

alternative evaluated in detail attained the ARAR's the Navy identified for

RASS's 1, 2, 3, and 4. The Statutory ARAR's identified are listed below.

a. The Federal Clean Water Act

b. The Solid Waste Disposal Act

c. The Endangered Species Act

d. The Safe Drinking Water Act

e. Rivers and Harbors Act

f. Executive Order 11,990

g. Executive Order 11,988

h. California Water Code
'SS.

i. California Fish and Game Code

j. California Public Resources Code

k. California Health and Safety Code

The goals that Section 121(b) of CERCLA, as amended, requires that the Navy

attain in selecting a remedial action are: protection of human health and the

environment; cost effectiveness; and use of permanent solutions and alterna-

tive treatment technologies to the maximum extent practicable. Section 121(a)

of CERCLA requires that the Navy select a remedial action that is in

accordance, to the maximum extent practicable, with the National Contingency
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Plan and which provides for cost effective response. Section 121(d) of

CERCLA, as amended, requires that the Navy select a remedial action which, at

the completion of the remedial action, attains a level or standard of control

(with respect to any hazardous substances that will remain onsite) that will

at least attain:

a. Any legally applicable or relevant and appropriate standards, require-

ments, criteria, or limitations (under the circumstances of the release or

threatened release of hazardous substances) under any Federal environmental

law;

b. Any legally applicable or relevant and appropriate promulgated stan-

dards, requirements, criteria, or limitations (under the circumstances of the

release or threatened release of hazardous substances) under any state envi-

ronmental or facility siting law that are more stringent than any Federal

standards, requirements, criteria, or limitations and which have been identi-

fied to the Navy in a timely manner.

Section 121(d) of CERCLA, as amended, however, provides that the Navy may

select a remedial action meeting the requirements of Section 121(d) of CERCLA,

as amended, which does not attain a level or standard of control at least

equivalent to an applicable or relevant and appropriate standard, requirement,

or criteria, or limitation as required by CERCLA, as amended, if the Navy

finds that one or more of the following conditions exists.

a. The remedial action selected is only part of a total remedial action

that will attain such level or standard of control when completed.

b. Compliance with such standards, requirements, criteria, or limitations

will result in greater risk to human health and the environment than alterna-

tive options.

c. Compliance with such standards, requirements, criteria, or limitations

is technically impracticable from an engineering perspective.
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d. The remedial action selected will attain a standard of performance

that is equivalent to that required under the otherwise applicable standards,

requirements, criteria, or limitations. 0

e. With respect to State standards, requirements, criteria, or limita-

tions, the State has not consistently applied (or demonstrated the intention

to consistently apply) the standards, requirements, criteria, or limitation in

similar circumstances at other remedial actions within the State.

Site-Specific Action Levels

The Navy developed site-specific action levels for remediation of contamina-

tion. Two general types of threats were considered: direct contact by

intruders on the contaminated sites and contamination of other environmental

media by migration of contaminated soils. The Navy identified no currently

promulgated criteria or standards for contaminants in soils, except for PCB

contaminated soils.

Since no specific criteria or standards were found that address the types of 0

contamination considered in this feasibility study, the extent to which other

Federal environmental and public health requirements are applicable or rele-

vant and appropriate to a specific site, and the extent to which other Federal

criteria, advisories, and guidance, and State standards are pertinent, were

evaluated. In addition to the criteria and standards, the Navy identified

five site-specific factors that affected selection of clean-up criteria. The

criteria and factors are presented in Table E.3 and E.4, respectively. Cri-

teria and factors for each RASS were evaluated independently to account fo'_

the different conditions found on each RASS. Estimated area of clean-up

required under each criterion evaluated is presented in Table E.5.

Following review and evaluation of these criteria and factors, decision rules

were developed for clean-up required in each RASS. These decision rules are

summarized below.

RASS 1. Specific remedial action decision rules developed for RASS i.

E.17

NY-



Table E. 3

Potential Criteria for Evaluating Scope of Required Remediation

Criterion Measure of Contamination

Contaminant Content Exceeding Highest Reference Level
of Soils Statistically Exceeding Reference Level

Exceeds MASSA
Exceeds TTLC

Exceeds STLC
Exceeds EP
Low pH

Direct Contact
Human Ingestion Exceeds California DOHS Recommendations

Soil Ingestion Standards

Bioaccumulation

Plants Critical Content

Statistically Above Reference Areas
FDA Standards

Animals
Earthworms Statistically Above Reference Areas

FDA Standards

Mice and voles Statistically Above Reference Areas

FDA Standard

Clams Statistically Above Reference Areas

FDA Standards

Indirect Contact

Surface Water Ambient Water Quality Standards
Ground Water Drinking Water Standards (MCL or MCLG)
Air California Applied Action Levels

Habitat Quality Death of Plants or Animals

Undesirable Change in Biotic Composition
Extent of Barren Areas

Table E.4Pe

Potential Modifying Factors Considered in Selecting Remediation Criteria

Source of Contamination to Other Areas

Precedent

Presence of Wetlands

Presence of Endangered Species

Topography
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i. Active remediation of those areas in which the soil metal content

S exceeds the TTLC/STLC criterion, modified as follows. Reduce the area of

active remediation, accounting for topography and the presence of wetlands and

endangered species, to the area in the easterly most portion of the RASS.

This would leave approximately seven acres of wetland that exceed the

TTLC/STLC criterion undisturbed. Increase the area of active remediation to

include those barren areas not contained within the boundaries of the

TTLC/STLC criterion.

2. Passive remediation, extensive monitoring with the potential for

further active remediation, in areas of contamination not actively remediated.

3. Monitoring, less intensively than in the passive remediation zone, in

the remainder of the RASS.

RASS 2. Specific remedial action decision rules developed for RASS 2. IX

1. Active remediation of those areas in which the soil metal content

exceeds the TTLC/STLC criterion. Increase the area of active remediation to

include those barren areas not contained within the boundaries of the

TTLC/STLC criterion.

2. Passive remediation, extensive monitoring with the potential for fur-

ther active remediation, in areas of contamination not actively remediated.

3. Monitoring, less intensively than in the passive remediation zone, in

the remainder of the RASS.

RASS 3. Specific remedial action decision rules developed for RASS 3.
+0

1. Active remediation of those areas in which the soil metal content

exceeds either the TTLC/STLC criterion or the statistically above reference

area criterion. Increase the area of active remediation to include a small

area containing elevated soil metal concentrations near the Nichols Creek

railroad trestle.
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2. Passive remediation, extensive monitoring with the potential for fur-

ther active r-mediaticn, in areas of contamination not actively remediated.

3. Monitoring, less intensively than in the passive remediation zone, in

the remainder of the RASS.

RASS 4. Specific remedial action decision rules developed for RASS 4.

1. Active remediation of those areas in which the soil metal content

exceeds either the TTLC/STLC criterion or the low pH criterion.

2. Passive remediation, extensive monitoring with the potential for fur-

ther active remediation, in areas of contamination not actively remediated.

3. Monitoring, less intensively than in the passive remediation zone, in

the remainder of the RASS.

The above decision criteria were used to estimate the area of remediation,

both active and passive, in each RASS. The remediation area is summarized in

Table E.6

Alternative Development and Screening

Remedial alternatives that may achieve the environmental goals and specific

action levels and are suitable for detailed evaluation were developed in a

three-step process. Criteria were first established to evaluate the accept-

ability of environmental and public health impacts. This step, described

above, established relevant and appropriate requirements and other criteria,

as appropriate, to define performance requirements and potential human and

environmental risks associated with the remedial action. Next, potentially

applicable technologies were identified and evaluated for applicability to

site "ecific contamination problems. Finally, applicable technologies were

used to develop comprehensive remedial alternatives which were screened in

accordance with established criteria.
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Technology Screening. Twenty four individual technologies were identified and

screened for applicability to remediation of the site-specific contamination

problems. Of these twenty four technologies, nine were retained for use in

the development of remedial action alternatives. Table E.7 lists those tech-

nologies considered and those retained for further evaluation.

Alternative Development. Technologies surviving the initial screening process

are combined into alternatives addressing site-specific problems. A candidate

list of alternatives was developed for each RASS. Alternatives were screened

on the basis of public health and environmental impacts, engineering feasi-

bility, and costs. Table E.8 presents a summary of the results of the alter-

native screening process.

Detailed Evaluation of Alternatives

Alternatives surviving the initial screening process were subjected to

detailed evaluation using the criteria and factors presented in Table E.9

Based on the results of the detailed evaluation process, alternatives for each

RASS were ranked in order of preference. Each alternative and the respective

order of preference are discussed below.

Ranked Order of Alternatives for RASS 1. The ranked order for RASS I alter-

natives is discussed below.

First Alternative. Alternative 1-3C (Excavation/Immobilization/Disposal in an

Existing Class III Landfill/Restoration) is considered as the most favorable

alternative. Removal of the contaminated soils and sediments from the RASS e

and treating the soils with a solidification/stabilization process is more

reliable than the no action or environmental monitoring alternatives with

respect to elimination of migration of metals and long term reduction of the

public health and environmental risk.

Among the removal alternatives considered, Alternative 1-3C is the least cost

alternative. The next higher cost alternative (Alternative 1-3D) is slightly
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Table E.7

Applicability of Remedial Technologies at NWS Concord

Applicable

Available Technology Yes No

Recycle/Reuse x

Waste Minimization x

Surface Sealing and Capping x

Grading and Revegetation x

Surface Water Diversion and/or Collection x

Containment Barriers x

Hydraulic Barriers x

Excavation and Disposal x

Waste Biodegradation/Bioreclamation x

Detoxification x

Vitrification x

Soil Flushing X

Soil Washing x

Contaminant Immobilization x

In Situ Contaminant Immobilization x -

Bottom Sealing x

Groundwater and Leachate Treatment x

Waste Destruction x

Withdrawal Well Networks x

Flood Proofing x

Permeable Treatment Beds x

Subsurface Collection Drains x

In Situ Heating x

In Situ Freezing x
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Table E.9

Detailed Evaluation Criteria

o Technical Feasibility

- Performance
- Reliability

- Implementability
- Safety
- Level of remediation achievable

o Environmental Considerations

- Beneficial effects
- Adverse effects

o Institutional Considerations

- Conformance to the ARARs
- Permitting requirements
- Legal constraints, if any
- Cultural resources

o Public Health Considerations

- Minimization of exposure
- Minimization of chemical releases
- Releases that will not be minimized
- Exposures during remedial action
- Exposures after remedial action

o Cost

- Capital cost
- Operation and maintenance costs
- Present worth cost
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higher in cost because of the long term commitment to operation of a monofill

on NWS Concord.

Disposal of the solidified/stabilized materials in an existing Class III land-

fill will require approval of State regulatory agencies. Classification of

the treated soils will depend on the outcome of laboratory and pilot scale

testing. Alternative 1-3C uses a Section 121(b)(1) preferred technology and

includes a wetland restoration element.

Second Alternative. Alternative 1-3A (Excavation/Disposal at Existing Class I

Landfill/Restoration is considered as the second alternative. A primary con-

sideration in evaluation of Alternative 1-3A is its high present worth and the

transportation of large quantities of Class I materials over public roadways.

Although the transportion considerations could be largely minimized through

the use of rail transport, costs are considerably higher than those associated

with Alternatives 1-3C or 1-3D. However, competitive bidding processes could

reduce the cost of this alternative by approximately 12 percent. Another con-

sideration in ranking this alternative was the institutional concern over the

consumption of Class I landfill space that can be utilized for higher priority

waste materials. State regulatory personnel have expressed concern over the

use of existing landfills for this purpose. Alternative 1-3A does not use a

Section 121(b)(1) preferred technology; however, this alternative includes a

wetland restoration element.

Third Alternative. Alternative 1-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord/Restoration) is considered as the third preferred

alternative. This alternative is comparable to Alternative 1-3C except that

it requires construction of a monofill on NWS Concord. Although the

solidification/stabilization of the soils would limit the mobility of the

arsenic and heavy metals, because of geological considerations and uncertain-

ties over the long term stability of solidified/stabilized soils, the monofill

would be constructed and operated to Class I engineering standards, thus

increasing the cost of this alternative. Allocation of approximately 13 acres

on NWS Concord for use as the monofill site would be required. Alternative

1-3D uses a Section 121(b)(1) preferred technology and includes a wetland

restoration element.
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Fourth Alternative. Alternatives 1-3E (Excavation/Soil Washing/Disposal at

S Existing Landfill/Restoration) and 1-3F (Excavation/Soil Washing/Disposal at

Monofill on NWS Concord/Restoration) are considered jointly as the fourth

alternative. Primary considerations in ranking these alternatives were the

high cost ard relativelv unproven soil washing technology upon which both

depend. Alternatives 1-3E and 1-3F use a Section 121(b)(1) preferred

technology and include a wetland restoration element.

Fifth Alternative. Alternative 1-2 (Environmental Monitoring) is ranked fifth

and is preferred over the no action alternative. The soils and sediments

found on RASS 1 have been contaminated with high concentrations of arsenic and

heavy metals. Bioaccumulation and migration of contaminants have been docu-

mented. Although the removal alternatives provide significantly greater pro-

tection of the public health and environment, an absolute minimal response

would include implementation of an environmental monitoring program.

Sixth Alternative. Alternative 1-1 (No Action) is ranked last because of the

reasons described by Lee et al. (1986).

Ranked Order of Alternatives for RASS 2. The ranked order for RASS 2

alternatives is discussed below.

First Alternative. Alternative 2-3C (Excavation/Immobilization/Disposal in an

Existing Class III Landfill/Restoration) is considered as the most favorable

alternative. Removal of the contaminated soils and sediments from the RASS

and treating the soils with a solidification/stabilization process is more

reliable than the no action or environmental monitoring alternatives with p

respect to elimination of migration of metals and long term reduction of the

public health and environmental risk.

Among the removal alternatives considered, Alternative 2-3C is the least cost

alternative. The next higher alternative (Alternative 2-3D) is higher in

cost because of the long term commitment to operation of a monofill on NWS

Concord.
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Disposal of the solidified/stabilized materials in an existing Class III

landfill will require approval of State regulatory agencies. Classification

of the treated soils will depend on the outcome of laboratory and pilot -ale

testing. Alternative 2-3C uses a Section 121(b)(1) preferred technology and

includes a wetland restoration element.

Second Alternative. Alternative 2-3A (Excavation/Disposal at Existing Class I

Landfill/Restoration) is considered as the second alternative. A primary con-

sideration in evaluation of Alternative 2-3A is its high present worth and the

transportation of large quantities of Class I materials over public roadways.

Although the transportation considerations could be largely minimized through

the use of rail transport, costs are considerably higher than those associated

with Alternatives 2-3C or 2-3D. However, competitive bidding processes could

reduce the cost of this alternative by approximately 12 percent. Another con-

sideration in ranking this alternative is the institutional concern over the

consumption of Class I landfill space that can be utilized for higher priority

waste materials. State regulatory personnel have expressed concern over the

use of existing landfills for this purpose. Alternative 2-3A does not use a

Section 121(b)(1) preferred technology; however, it does include a wetland

restoration element.

Third Alternative. Alternative 2-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord/Restoration) is considered as the third preferred

alternative. This alternative is comparable to Alternative 2-3C except that

it requires construction ,f a monofill on NWS Concord. Although the

solidification/stabilization of the soils would limit the mobility of the

arsenic and heavy metals, because of geological considerations and uncertain-

ties over the long term stability of solidified/stabilized soils, the monofill

would be constructed and operated to Class I engineering standards, thus

increasing the cost of this alternative. Allocation of approximately 10 acres

on NWS Concord for use as the monofill site would be required. Alternative

2-3D uses a Section 121(b)(1) preferred technology and includes a wetland

restoration element.

Fourth Alternative. Alternatives 2-3E (Excavation/Soil Washing/Disposal at

FYrjinQ T,;ndf11/Restnrctior) and 2-3F (Excavation/Soil Washing/Disposal at
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Monofill on NWS Concord/Restoration) are considered jointly as the fourth

alternative. Primary considerations in ranking these alternatives were the

high cost and relatively unproven soil washing technology upon which both 0

depend. Alternatives 2-3E and 2-3F use a Section 121(b)(1) preferred

technology and include a wetland restoration element.

Fifth Alternative. Alternative 2-2 (Environmental Monitoring) is ranked fifth 0

and is preferred over the no action alternative. The soils and sediments

found on RASS 2 have been contaminated with high concentrations of heavy

metals. Bioaccumulation and migratior of contaminants have been documented.

Although the removal alternatives provide significantly greater protection of

the public health and environment, an absolute minimal response would include

implementation of an environmental monitoring program.

Sixth Alternative. Alternative 2-1 (No Action) is ranked last because of the

reasons described by Lee et al. (1986,1988a).

Ranked Order of Alternatives for RASS 3. The ranked order for RASS 3

Oalternatives is discussed below.

First Alternative. Alternative 3-3C (Excavation/Immobilization/Disposal in an

Existing Class III Landfill/Revegetation) is considered as the most favorable

alternative. Removal of the contaminated soils and sediments from the RASS 0

and treating the soils with a solidification/stabilization process is more

reliable than the no action or environmental monitoring alternatives with

respect to elimination of migration of metals and long term reduction of the

public health and environmental risk.

Among the removal alternatives considered, Alternative 3-3C is the least cost % %

alternative. The next higher alternative (Alternative 3-3A) is slightly ..0

higher in cost. The cost difference is probably not significant within the

limitation of the cost estimating methodology.

Disposal of the solidified/stabilized materials in an existing Class III

landfill will require approval of State regulatory agencies. Classification 0
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of the treated soils will depend on the outcome of laboratory and pilot scale

testing. Alternative 3-3C uses a Section 121(b)(1) preferred technology.

Second Alternative. Alternative 3-3A (Excavation/Disposal at Existing

Landfill/Revegetation) is considered as the second alternative. A primary

considerati " in evJli-Zion of Alternative 3-3A is its high present worth and

the transportation of large quantities of Class I materials over public

roadways. Transportation considerations could be largely minimized through

the use of rail transport. Competitive bidding processes could reduce the

cost of this alternative by approximately nine percent. Another consideration

in ranking this alternative was the institutional concern over the consumption

of Class I landfill space that can be utilized for higher priority waste mate-

rials. State regulatory personnel have expressed concern over the use of

existing landfills for this purpose. Alternative 3-3A does not use a Sec-

tion 121(b)(1) preferred technology.

Third A trnative. Alternative 3-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concozd kevegetation) is considered as the third preferred

alternative. This alternative is comparable to Alternative 3-3C except that

it requires construction of a monofill on NWS Concord. Although the solidifi-

cation/stabilization of the soils would limit the mobility of the )'-avy

metals, because of geological considerations and uncertainties over the long

term stability of solidified/stabilized soils, the monofill would be con-

structed and operated to Class I engineering standards, thus increasing the

cost of this alternative. Allocation of approximately 11 acres on NWS Concord

for use as the monofill site would be required. Alternative 3-3D uses a Sec-

tion 121(b)(1) preferred technology.

Fourth Alternative. Alternatives 3-3E (Excavation/Soil Washing/Disposal at

Existing Landfill Revegetation) and 3-3F (Excavation/Soil Washing/Disposal at

Monofill on NWS Concord/Restoration) are considered jointly as the fourth

alternative. Primary considerations in ranking these alternatives were the r
high cost and relativly unproven soil washing technology upon which both

depend. Alternatives 3-3E and 3-3F use a Section 121(b)(1) preferred

technology.
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Fifth Alternative. Alternative 3-2 (Environmental Monitoring) is ranked fifth

and is preferred over the no action alternative. The soils and sediments

found on RASS 3 have been contaminated with high concentrations of heavy

metals. Bioaccumulation and migration of contaminants have been documented. -

Although the removal alternatives provide significantly greater protection of

the public health and environment, an absolute minimal response would include

implementation of an environmental monitoring program. S

Sixth Alternative. Alternative 3-1 (No Action) is ranked last because of the

adverse environmental impacts described by Lee et al. (1986, 1988).

Ranked Order of Alternatives for RASS 4. The ranked order of alternatives for

RASS 4 is discussed below.

First Alternative. Alternative 4-3C (Excavation/immobilization/Disposal in an 0

Existing Class III Landfill) is considered as the most favorable alternative.

Removal of the contaminated soils from the RASS and treating the soils with a

solidification/stabilization process is more reliable than the no action or

w environmental monitoring alternatives with respect to elimination of migration S

of metals and long term reduction of the public health and environmental risk.

Among the removal alternatives considered, Alternative 4-3C is the least cost

alternative. The next higher alternative (Alternative 4-3A) is slightly S

higher in cost because of the higher transportation costs to a Class I

landfill. The cost difference is probably not significant within the

limitation ef the cost estimating methodology. K.

Disposal of the solidified/stabilized materials in an existing Class III land- "

fill will require approval of State regulatory agencies. Classification of

the treated soils will depend on the outcome of laboratory and pilot scale '.-

testing. Alternative 4-3C uses a Section 121(b)(1) preferred technology. 0

Second Alternative. Alternative 4-3A (Excavation/Disposal at Existing Land-

fills) is considered as the second alternative. A primary consideration in

evaluation of Alternative 4-3A is the transportation of large quantities of

Class I materials over public roadways. Transportation considerations could
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be largely minimized through the use of rail transport. Competitive bidding

processes could reduce the cost of this alternative by approximately nine per-

cent. Another consideration in ranking this alternative was the institutional

concern over the consumption of Class I landfill space that can be utilized

for higher priority waste materials. State regulatory personnel have

expressed concern over the use of existing landfills for this purpose. Alter-

native 4-3A does not use a Section 121(b)(1) preferred technology.

Third Alternative. Alternative 4-4B (Source Isolation/RCRA Cap) is considered

to be the third alternative. Source isolation using a RCRA cap is a proven

technology that can be implemented under the conditions existing on RASS 4.

The primary rational for ranking Alternative 4-4B (Source Isolation/RCRA Cap)

as the third alternative is relatively low cost and the added protection pro-

vided against contaminant migration into groundwater. Although migration of

contaminants into the ground water has not been demonstrated, Alternative 4-4B

provides additional protection against such migration. This alternative is

more reliable than Alternative 4-4A. This added reliability is attained with

a ncminal increase in cost. Alternative 4-4B is ranked behind Alternatives

4-3C because of reliability concerns related to leaving contamination onsite.

Fourth Alternative. Alternative 4-4A (Source Isolation/Soil Cap) is consid-

ered as the fourth alternative. Alternative 4-4A is ranked as the fourth

alternative primarily because of its relatively low cost. Alternative 4-4A is

considered to be slightly less reliable than Alternative 4-4B. Contamination

is left on site and the RCRA cap (Alternative 4-4B) provides additional pro-

tection against contaminant migration at nominally higher cost.

Fifth Alternative. Alternative 4-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord) is considered as the fifth preferred alternative.

This alternative is comparable to Alternative 4-3C except that it requires

construction of a monofill on NWS Concord. Although the solidification/

stabilization of the soils would limit the mobility of the heavy metals,

because of geological considerations and uncertainties over the long term

stability of solidified/stabilized soils, the monofill would be constructed

and operated to Class I engineering standards, thus increasing the cost of

E.36
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this alternative. Allocation of approximately 11 acres on NWS Concord for use

as the monofill site would be required. Alternative 4-3D uses a Sec-

tion 121(b)(1) preferred technology. •

Sixth Alternative. Alternatives 4-3E (Excavation/qoil Washing/Disposal at

Existing Landfill) and 4-3F (Excavation/Soil Washing/Disposal at Monofill on

NWS Concord) are considered jointly as the sixth alternative. Primary con- 0

siderations in ranking these alternatives were the high cost and relatively

unproven soil washing technology upon which both depend. Alternatives 4-3F

and 4-3F use a Section 121(b)(1) preferred technology. 14.

Seventh Alternative. Alternative 4-2 (Environmental Monitoring) is ranked

seventh and is preferred over the no action alternative. The soils and

sediments found on RASS 4 have been contaminated with high concentrations of

heavy metals. Bioaccumulation and migration of contaminants have been docu-

mented. Although the removal alternatives provide significantly greater pro-

tection of the public health and environment, an absolute minimal response V

would include implementation of an environmental monitoring program.

Eighth Alternative. Alternative 4-1 (No Action) is ranked last because of the

adverse environmental impacts described by Lee et al. (1986, 1988a).

Summary

The Navy has conducted a five step feasibility study. First, the Navy has

characterized the problem and developed appropriate clean-up criteria.

Second, thi Navy has evaluated available technologies for applicability to 0

solving identified problems. Third, the Navy developed alternative remedial

actions and performed a screening based on engineering feasibility, environ-

mental and public health, and cost factors. Fourth, the Navy performed a

detailed evaluation of those alternatives surviving the initial screening

process using the following evaluation factors: technical feasibility,

environmental analysis, institutional analysis, public health analysis, and

costs. Fifth, the Navy has ranked the alternatives in order of preference.
Tables E.10 through E.13 present the summary of alternatives in ranked order. •
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1.0 INTRODUCTION

1.1 Background

The Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act

of 1986 (SARA), establishes a national program for responding to releases of

hazardous substances into the environment. The operational centerpiece of

this program is the National Oil and Hazardous Substances Contingency

Plan (NCP) originally promulgated under section 311 of the Federal Water Pol-

lution Control Act and revised under section 105 of CERCLA.

Until 1987, response to the release, and the threatened release, of hazardous

substances at abandoned sites on the Naval Weapons Station, Concord

(NWS Concord), was conducted through the Navy Assessment and Control of

Installation Pollutants (NACIP) Program. The NACIP Program had three (3)

phases: Initial Assessment, Confirmation, and Corrective Measures. Initial

Assessment involved the collection and evaluation of existing information

about the release, and the threatened release, of hazardous substances at

abandoned sites. Confirmation involved the verification and characterization 5

of the release, and the threatened release, of hazardous substances. Correc-

tive Measures involved removal and remedial action.

Since 1987, the response to the release, and the threatened release, of

hazardous substances at abandoned sites on the NWS Concord has been conducted

through the Installation Restoration (IR) Program. The IR Program has

five (5) phases: Preliminary Assessment, Site Investigation, Remedial Inves-

tigation, Feasibility Study, and Remedial Action.

The Initial Assessment Study (IAS) conducted at the NWS Concord identified

thirteen (13) sites for further investigation in a Confirmation Study (Ecology

and Environment 1985). A Confirmation Study (CS) on nine (9) of the thir-

teen (13) sites was conducted in 1984 (Anderson Geotechnical 1984). The CS

sites included: AA (IAS Site 4), AB (IAS Site 5), G-I (IAS Site 26), K-2 (IAS

Site 25), KS (IAS Site 3), CP (IAS Site 6), Burn Area (IAS Site 13), Black Pit

at Red Rock (1AS Site 16), and Kinne Boulevard Wells (IAS Site 14).

1.1
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The CS confirmed the presence of high concentrations of arsenic and/or heavy

metals in soil in the AA, AB, G-1, K-2, KS, and CP areas.

The findings presented in the CS triggered the conduct of a Remedial Investi-

gation (RI) in areas AA, AB, G-1, K-2, KS, and CP. The RI (Lee et al. 1986)

and subsequent studies (Lee et al. 1988, Lee, Cullinane, and O'Neil 1988) pro-

vided a detailed assessment of the horizontal and vertical extent of contami-

nation in the soils and the extent of contamination of plants and animals at

these sites. In addition, a new area (ES) was found to have high concentra-

tions of heavy metals in soils. The findings presented in the RI (Lee et al.

1986) triggered the preparation of this Feasibility Study (FS).

This FS covers those areas identified as AA, AB, G-1, K-2, KS, ES, and CP.

The general locations of these areas are shown on Plate 1.1. This FS includes

wetland, transition, and upland contaminated areas located on Parcels 571,

572, 573, 574, 575, 576, 579D, and 581 of NWS Concord. Consideration is also

given to contamination known to exist on non-Navy property located adjacent to

these parcels. Other areas of NWS Concord identified for additional study In

the IAS (Ecology and Environment 1983) and CS (Anderson Geotechnical 1984) are

the subject of separate ongoing remedial investigations.

1.2 Primary Source Documents

The following documents provide general guidance on the preparation of a FS.

a. US Environmental Protection Agency. 1985. "Guidance on Feasibility

Studies Under CERCLA," EPA/540/G-85/003, Washington, DC.

b. US Environmental Protection Agency. 1984b. "National Oil and

Hazardous Substances Pollution Contingency Plan (NCP)," 40 CFR 300 et seq,

Washington, DC.

c. Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of

1986 (SARA).

1.2
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The following documents are referenced for additional detailed background

information concerning the extent of contamination on NWS Concord.

a. Ecology and Environment, Inc. 1983. "Initial Assessment Study of

Naval Weapons Station, Concord, California," NEESA 13-013, Naval Energy and

Environmental Support Activity, Port Hueneme, CA.

b. Anderson Geotechnical Consultants, Inc. 1984. "Confirmation Study

Report 2 NWS Concord (Draft)," Department of the Navy, Naval Facilities Engi-

neering Command, San Bruno, CA.

c. Lee et al. 1985. "Assessment of Damage to Natural Resources at

Naval Weapons Station, Concord (Final Draft Report)," US Army Engineer Water-

ways Experiment Station, Miscellaneous Paper EL-85-, Vicksburg, MS.

d. Lee et al. 1986. "Remedial Investigation of Contaminant Mobility at

Naval Weapons Station, Concord (Final RepoLt)," US Army Engineer Waterways

Experiment Station, Miscellaneous Paper EL-86-2, Vicksburg, MS.

e. Lee et al. 1988a. "Remedial Investigation of Contaminant Mobility

at Naval Weapons Station, Concord, California, Appendix 2.5, 1986/1987 Data,"

US Army Engineer Waterways Experiment Station, Miscellaneous Paper EL-86-2,

Vicksburg, MS.

f. US Navy. 1987. "Conceptual Plans for Additiondl investigation of

Potential Surface Water and Groundwater Contamination on Parcels 571, 572,

573, 574, 575, 576, 579D, and 581 on the Naval Weapons Station, Concord,

California," Department of the Navy submittal to the State of California

Regional Water Quality Control Board, 5 October 1987, Naval Facilities

Engineering Command, San Bruno, CA.

y. Lutton, R. J., Bennett, R. D., and McAneny, C. C. 1987. "Suitabil-

Ity of Sites for Hazarious Waste Disposal, Concord Naval Weapons Station,

Concord, California," M scellaneous Paper GL-87-28, US Army Engineer Waterways

Experiment Station, Vick;burg, MS.
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Other sources of information are referenced throughout the Feasibility Study

and listed in Section 9, References.

In addition to these sources of information, this volume is to be read in

conjunction with the following companion documents.

a. Lee, C. R., Cullinane, M. S., and O'Neil, L. J. 1988. "Feasibility

Study of Contamination Remediation at Naval Weapons Station, Concord,

California, Vol. III: Figures," Draft Final Report, US Army Engineer Water-

ways Experiment Station, Miscellaneous Paper EL-86-3, Vicksburg, MS.

b. O'Neil, L. J. 1988. "Feasibility Study of Contamination Remediation

at Naval Weapons Station, Concord, California, Vol. II: Biological Assess-

ment," US Army Engineer Waterways Experiment Station, Miscellaneous Paper

EL-86-3, Vicksburg, MS.

c. US Navy. 1987. "Conceptual Plans for Additional Investigation of

Potential Surface Water and Groundwater Contamination on Parcels 571, 572,

573, 574, 575, 576, 579D, and 581 on the Naval Weapons Station, Concord,

iCalifornia," Department of the Navy submittal to the State of California

Regional Water Quality Control Board, 5 October 1987, Naval Facilities

Engineering Command, San Bruno, CA.

Finally, the term "Figure" is and used to refer to those figures contained in

Volume III of the FS (Lee, Cullinane, O'Neil 1988); the term "Plate" is used

to refer to those figures contained within this volume of the FS; and the term

"Drawing" is used to refer to those figures attached to the U.S. Navy sub-

mittal to the Regional Water Quality Control Board (US Navy 1987).

1.3 Purpose

The purpose of this FS is to identify, select, and evaluate remedial action

alternatives for application at NWS Concord, based on technological, public

health, institutional, environmental, and cost factors. In addition, an

appropriate, cost-effective solution will be recommended.
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1.4 Organization of Report

This report is organized into nine major sections:

a. Section 2.0. Existing Conditions;

b. Section 3.0. Contamination Assessment and Identification of Appli-

cable or Relevant and Appropriate Requirements;

c. Section 4.0. Screening of Remedial Action Technologies;

d. Section 5.0 Remedial Action Alternative Development and Initial

Screening;

e. Section 6.0. Detailed Description of Alternatives;

f. Section 7.0. Detailed Evaluation of Remedial Alternatives;

_g. Section 8.0. Ranking of Alternatives; -. S

h. Section 9.O. Reterences; and

i. Section 10.0. Subject Index.

Three appendices are also included.

a. Appendix A. Breakdown of Major Facilities, Construction Components,

and Quantities for Remedial Alternatives;

b. Appendix B. Detailed Breakdown of Capital Cost Estimates; and 4..

c. Appendix C. Detailed Breakdown of Operation and Maintenance Cost

Estimates.
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2.0 EXISTING CONDITIONS

This Section of the Feasibility Study presents a brief overview of background

information related to NWS Concord. Section 2.1 discusses site background

information including the location, topography, climatology, geology, soils,

hydrology, and land use. Section 2.2 briefly discusses the nature and extent

of contamination at NWS Concord. Section 2.3 discusses previous and on going

investigations and response actions at the NWS Concord.

2.1 Site Background Information

2.1.1 Location. NWS Concord is located in the north-central portion of Con-

tra Costa County in the San Francisco Bay Area of California. The station is

the major ammunition transshipment port on the west coast for the Department

of the Navy. It is approximately 30 miles northeast of San Francisco and has,

as part of its boundary, Suisun Bay on the north (Figures 1 and 2 and

Plate 2.1). The station is bordered on the south and west by the City of Con-

cord, which has a population slightly in excess of 100,000 residents (Ecology

and Environment 1963). NWS Concord encompasses nearly 13,000 of land con-

1 sisting of three land holdings: the Tidal Area, the Inland Areas (linked by a

narrow Navy-owned rail and road corridor) near the City of Concord, and a

radiography facility located at Pittsburg, California.

The Tidal Area is divided between mainland and islands as shown in Table 2.].

All but a few hundred of the approximately 7,650 acres in the Tidal Area are

covered by the Explosive Quantity-Distance Separation Arcs generated by the

three explosives handling piers. The piers and almost all of the other facil-

ities in the Tidal Area are located on the original property of the Naval Mag-

azine, Port Chicago. Other facilities include a barge pier, a 525-rail car

barricaded siding complex, two rail holding yards, facilities for ammunition

segregation and transfer, and warehouses and support buildings. Navy-owned

Tidal Area property includes seven islands in Suisun Bay: Freeman, Ryer,

Snag, Middle Ground and Roe islands, and the two islets which make up the

Seal Islands. These islands account for a total of 1,571 acres. Approxi-

mately 3,230 acres in the Tidal Area are leased for agricultural purposes. .

2.1
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Table 2.1

NWS Concord Acreage Summary

Area Total Area 0

Description (acres) (acres)

NWS CONCORD 12,922.15

0

CONCORD TIDAL AREA 7,648.16

Mainland 6,077.16

Islands 1,571.00

CONCORD INLAND AREA 5,272.31

Operations/Support/Storage 5,213.41

Naval Reserve Training Facility 0.55

Connecting Roads to Tidal Area 27.70 •

Housing Area (Officers and Enlisted) 30.65

Explosive Quantity-Distance

Separation Area 935.76*

Pittsburg Radiography Facility 1.68 0

* Not included in total.
Source: Naval Facilities Engineering Command, Western Division,

October 1979, NWS Concord Master Plan, and Military Construction •
Project P-197, Appropriated in Fiscal Year 1982.

The Inland Area, which is separated from the Tidal Area by a range of hills

not owned by the Navy, encompasses approximately 6,208 acres. A Navy-owned 0

road and rail line link the two areas. Almost 85 percent of the Inland Area

is covered by Explosive Quantity-Distance Separation Arcs generated by a num-

ber of storage magazines and production facilities. Three roads cross the

Inland Area: State Route 4, Willow Pass Road, and Bailey Road. The Contra 0

Costa Canal also crosses the Inland Area. The largest single land use is

ammunition storage, which is accommodated in five magazine groups and two

groups of barricaded railroad sidings. Various production facilities, a Weap-

ons Quality Engineering Center (WOEC), and the station's administrative

2.3
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complex are also located in the Inland Area. In addition, the station main-

tains restrictive easements on land in the hills to the east.

The radiography facility located approximately six miles east of the Tidal

Area at Pittsburg, CA, encompasses 3.34 acres of property. The facility was

part of the former UniLed States Army Pacific Ordnance Steel Foundry. NWS

Concord has title to 1.68 acres of the property; the remaining 1.24 acres are

an easement from the United States Steel Corporation for an access road. The

facility is similar to the WQEC X-ray facility located in the Inland Area.

The radiographic facility is not considered in this study.

2.1.2 Topography. Station elevations range from slightly below sea level in

the Tidal Area to ridges of nearly 800 feet along the northern boundary of the

Inland Area. The diversity of land forms is shown on the topographic map

presented in Figure 2 (Lee, Cullinane, and O'Neil 1988). Originally, the

Tidal Area consisted of three distinct land formations: salt marshes along

the shore of the Suisun Bay, upland colluvial slope, and sandstone hills. A

large section of the marshland was modified when thp original Werpons .ation 4

was constructed by adding large amounts of fill material. Almost all existing

tidal facilities were built on these fill areas. The former city of

Port Chicago was located in an area of higher elevation and gentle slope

designated as the colluvial slope. The area to the south of the Contra Costa

Canal is characterized by steeply sloping terrain, beginning with a 100-foot

elevation and rising to over 600 feet. The hills are composed of soft sand-

stone that is poorly suited for construction. Included in the acreage for the

Tidal Area are five islands (Freeman, Roe, Middle Ground, Ryer, and Snag)

located in Suisun Bay directly to the north of the shipping channel and two

islands (Seal Islands) above the barge pier. The islands are included in

Explosive Quantity-Distance Separation Arcs and were acquired along 
with the

two-mile buffer zone which forms the rest of the Tidal Area. Physically, they

are similar to the salt marsh areas discussed above.

The Inland Area is similar in character to the central and higher portions of

the Tidal Area. Gently sloping land extends through most of the western half

of the Inlanu Area, while the tidal hills extend south and form the eastern

boundary of the NWS Concord.

2.4
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2.1.3 Climatology. The mean annual precipitation for NWS Concord is

15.4 inches (Lee et al. 1986). As in most of northern California, about

84 percent of the rainfall occurs from November through March. The climate in

this area is characterized by westerly winds coming through the wind gap

formed by the San Francisco Bay and Carquinez Strait. Particularly dominant

during the summer months, these westerly winds are minimal from November

through February. Occasionally, the late spring and summer weather is influ-

enced by a high pressure ridge over the interior of California, with resulting

high temperatures. The average temperature varies from 45°F in January to

75°F in August. In 1960, a high of 106'F in August and a low of 17'F in Janu-

ary were recorded. During the hard freeze of December 1972, the recorded low

was 16'F.

2.1.4 Geology. Plate 2.2 is a geological map of NWS Concord with a cross-

sectional depiction of the structure of the major geological formations. The

up-thrusted bedrock feature which topographically separates the Inland and

Tidal Areas is typical of the geology of Contra Costa County, where northwest

trending fault systems such as the major, active Antioch, Concord, and Plea-

santon faults divide the county into large up-and-down-thrown blocks of

Tertiary-age rock. Over 200 earthquakes have been reported in Contra Costa

County since 1934. The up-thrown blocks form the hills and the down-thrown

blocks form the valleys. Unconsolidated Pleistocene-age alluvial sediments

eroded from the up-thrown blocks partially fill the down-thrown valleys, often

accumulating in thicknesses exceeding 500 feet.

2.1.5 Soils. The following discussion is extracted from Lee et al. (1986).

The marsh and adjacent uplands at NWS Concord are formed from alluvium of

three different ages and modes of deposition. At the mouths of canyons and

footslopes are terrace remnants of Pleistocene alluvial fans and flood-plain

deposits, consisting of irregularly interstratified sand, gravel, silt and

clay (Qoa). The Pleistocene deposits are overlain by Holocene flood-plain

deposits (Qa) consisting of irregularly interstratified sand, silt, gravel,

and clay. These are overlain at the margin of the Bay by bay mud (Obm), con-

sisting of unconsolidated silt and clay mixed with organic material. The

Pleistocene and Holocene alluvial deposits are up to 500 feet thick and tnm-

prise a locally Important aquifer with highly variab permeability.

2.5
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Most of the alluvium underlying the marsh was deposited when sea level was

lower than at present. As the base level rose, the alluvial fans at the mouth

of Nichols Creek and nearby tributaries accumulated to higher levels, were

reworked, and in places covered with flood-plain deposits by the Sacramento

River. As the rate of sea level rise decreased, the present marsh deposits of

peat and fine-grained alluvium began to accumulate.

An important feature of the marsh is the tidal drainage pattern, which is

oriented parallel to the shoreline at the bay margin. Wave action at the

shoreline builds up debris and sediment slightly higher than the elevation of

the rest of the marshy plain, reducing direct tidal drainage into Suisun Bay.

The relative low density of tributary slough channels is another noteworthy

feature of the marsh. I.

The USDA Soil Conservation Service Soil Survey Report (1978) identifies the 0

soil series found on the site. The marsh soils are identified as Joice Muck

series. In the system of the National Cooperative Soil Survey these marsh

soils are plastic, euic, thermic Terric Medisaprists. The upland soils (on

terrace deposits of alluvium) are classed as Antioch loam (fine, montmoril- 0

K
lonitic, thermic Typic Natrixeralfs) or Capay clay (fine, montmorillonitic,

thermic Typic Chromoxererts). The soil survey map for the site is shown in

Plate 2.3. It appears that the AA and KS areas on Parcel 572 were incorrectly

mapped as AdC (Antioch loam), probably because of their light appearance on

aerial photographs.

J
tt

The shoreline at the bayward edge of the marsh is in a dynamic state, having 11

undergone both erosion and recent deposition (Lee et al. 1986). Lumber and 5

other debris of human origin are exposed in the eroding bank at the marsh mar-

gin. Wind-generated waves play an important role in both shoreline erosion

and during extreme tides, In the erosion of exposed sediment on the marsh

plain.

Aside from shoreline erosion and deposition, three other significant long-term

hydrologic trends influence the site. First, sea level is rising at a rate of

about 0.5 feet per hundred years and is expected to continue rising at an

increasing rate due to global climatic changes (USEPA 1983a). The high tides %
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of 1983 were among the highest ever recorded, and now form the basis for the

estimate of the "100-year high tide" (US Army Corps of Engineers 1984).

Second, hydraulic mining in the Sierra Nevada during the last century substan-

tially increased the sediment input to the Bay-Delta system, resulting in

extensive shoaling and filling of intertidal areas. Third, grazing in upland

areas adjacent to NWS Concord has probably increased the sediment yield of

streams discharging into the marsh.
0

2.1.6 Surface Water Hydrology. Surface water hydrology in the area covered

by this study is characterized by both stream and tidal influences. The fol-

lowing discussion of the surface water hydrology is extracted from Lee et al.

(1986).

2.1.6.1 The Surface Water System.

The contaminated areas are traversed by a small stream (which will be called "

Nichols Creek) that originates in the hills south of the study site

(Plates 2.4 and 2.5). The watershed area for this creek is slightly over one

square mile. North of Port Chicago Highway the stream runs adjacent to the

Chemical and Pigment Company plant, under a culvert (Section G-G) under two

railroad rights-of-way (the Sacramento Northern Railroad, (SNR) section F-F

plate 2.4; and Atchison, Topeka, and Santa Fe (ATSF), section E-E plate 2.4,

under one unpaved road (section D-D), and finally under a Southern Pacific .

Transportation Company (SPTC) railroad trestle and across another ATSF,

right-of-way into the salt marsh area (section I-I plate 2.4). A second

stream (which will be called the tributary stream) from a watershed west of .*

Ni-hols Creek joins Nichols Creek just before passing under the railroad

trestle into the salt marsh area. This tributary stream receives periodic

discharges from the Contra Costa Canal.

Two methods are used for estimating short duration rainfall events and peak

discharges for the watersheds draining through the study site. First, rain-

gage data are available at Martinez (about 10 miles west of the site) for

short duration events. These can be converted to data for Port Chicago by

multiplying by 0.716, the ratio of the one day precipitation at Port Chicago

to the one day precipitation at Martinez. These short duration data can be -
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used to estimate peak discharges usig the rational method. A second method

for predicting peak discharges is based on streamflow records and is available

in Waananen and Crippen (1977). This method uses equations relating flood

magnitudes of selected frequency to basin characteristics such as drainage

area, precipitation, and altitude for six regions of California.

Both methods have been used to estimate the peak discharge for the watershed

areas flowing through the contaminated area. The two methods predict approxi-

mately the same peak discharge for recurrence intervals of 50 years, but the

method of Waananen and Crippen predicts a ±ower discharge for recurrence

intervals less than 50 years. It is thought that the method of Waananen and

Crippen may be more accurate, but calculations made by both methods are pre-

sented in Table 2.2.

Between the Port Chicago Highway and the marsh where Nichols Creek terminates,

the stream channel is full of a dense stand of cattail (Typha angustifolia).

Adjacent to the Chemical and Pigment Company the channel, at times, has

supported a luxuriant growth of watercress (Nasturtium sp.).

The stream must pass through culverts under the Port Chicago Highway, under

the two railroads, and under the unpaved road. These culverts are susceptible

to being blocked with sediment and some may be too small to allow peak dis-

charges of major storms to pass without ponding. Any ponding behind the cul-

verts may represent a control on the actual peak discharges passing down the

stream bed to the trestle where it discharges into the marsh.

Water that backs up behind the culverts under the railroad tracks would form

an upstream ponding area. Water blocked by the small culvert under the

unpaved road north of the ATSF tracks (section D-D, plate 2.4) on Parcel 575

on NWS Concord (G-i area) 4ould, however, increase in depth until it flowed

over the road. From the road much of the overflow could flow in the right

overbank area of the stream bed (G-i area), down the hill and into the ditch

(at C, plate 2.4) that runs along the SPTC right of way (north of the G-1

area). This possibility will be discussed in more detail in section 3.1.3.2.
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Table 2.2

A NDischarge in Nichols Creek and Tributary

Discharge Calculated by

Discharge Calculated by Method in Waananen and
Rational Method Crippen (1977)

(Cubic Feet/Second) (Cubic Feet/Second)

Recurrence Nichols Tributary Nichols Tributary

Interval Creek* ** Total Creek* ** Total

2 136 70 206 40 19 59

5 188 97 285 94 47 141

10 225 115 340 145 74 219

20 260 133 393

25 271 139 410 223 116 339

40 289 149 438

50 306 158 464 292 154 446

100 335 173 508 369 197 566

200 364 188 552

* Nichols Creek discharge includes precipitation from watershed areas 1, 2,

and 3 of Plate 2.5.

** Tributary discharge includes precipitation from watershed areas 4, 5, and
6 of Plate 2.5.

The present course of Nichols Creek is quite different than its original

course. The pre-railroad survey of 1866 (T1029) shows Nichols Creek entering

the marsh at approximately the KS area (section A-A, plate 2.4), with a

"bulge" in the contours that suggests a small fan in the marsh at the mouth of

the creek. When the railroad was built in the late 1860s, a stream crossing

was apparently installed. It is unclear how long this structure functioned

effectively. Aerial photography, dated 1939 and 1959, shows the creek passing

under the SPTC tracks through the culvert (section A-A plate 2.4). It appears

from available aerial photos that at some time during the 1960's Nichols Creek

was diverted to flow along the south side of the SPTC tracks to the trestle,

at which point it joins a tributary stream and flows under the trestle (at

section I-I, plate 2.4) into the salt marsh located north of the SPTC tracks.

This diversion was accomplished by building up a small berm along the south

side of the SPTC tracks, which kept the creek constrained to its new channel

2.13



running through the K7-2 area to the trestle. A depression, about 50 feet east

of the culverts, marks what could be the old channel. The culverts under the

SPTC tracks (twin 32-inch corrugated metal pipe) are at present half-filled

with sediment, and now receive drainage only from the ditch on the south side

of the tracks east of the culverts. Old maps from 1886 (T1793) show

cultivated fields north of the SPTC track.

2.1.6.2 The Tidal System.

In addition to storm runoff, tidal action also influences the study area. The

following discussion of tidal influences in the study area is extracted from

Lee et al. (1986).

Three major manmade alterations to the natural tidal influences have been

implemented. The first alteration of tidal drainage occurred sometime after

1888, and probably in the early 20th century. Channels were dredged southward

from the shoreline, and the naturally occurring slough channels were connected

to these. This probably increased tidal action in the marsh, resulting in

higher highs and lower lows of tidal range. The second alteration of the

local tidal drainage pattern occurred in or prior to 1959 when the local mos-

quito abatement district excavated a network of ditches in the marsh to

improve drainage. These have been cleared out subsequently, and substantially

increased the circulation of tidal water through the marsh. The third altera-

tion of marsh drainage occurred as a result of the overflow from the Allied

Chemical waste lagoon in area AA. This flow of waste lagoon sludge over the

marsh plain raised the elevation locally, and filled the heads of the natural

-slough channels.

Table 2.3 shows heights of high and low tides (NGVD datum) at Middle Point

(See Table 2.3 for acronyms for tidal levels). These are based on interpola-

tion between tidal stations at Port Chicago and Mallard Island Ferry wharf, L

about one mile to the east.

To derive the curve for duration of tidal height at Middle Point, it was

necessary to use the established curve for Ft. Point (San Francisco) and

adjust for local conditions. First, the normalized curve (Harris 1981) was

2.14
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Table 2.3

Tidal Elevations near NWS Concord

Port Chicago Middle Point Mallard Island

MLLW NGVD MLLW NGVD MLLW NGVD

MHHW 4.7 3.02 4.40 2.90 4.00 2.80

MHW 4.15 2.47 3.80 2.30 3.45 2.25

MTL 2.4 0.72 2.20 0.70 2.00 0.80

1929 MSL 1.68 0 1.55 0 1.20 0

MLW 0.65 -1.03 0.60 -0.90 0.55 -0.65

MLLW 0 -1.68 0 -1.50 0 -1.20

Mean Range 3.5 3.2 2.9

Mean Diurnal 4.7 4.4 4.0
Range

Relation to Ft. Point,
San Francisco

Time (hours)

high +2:36 +2:59 +3:26

low +3:08 +3:33 +4:03

Height (feet)

high -1.0 -1.3 -1.7

low -0.4 -0.45 -0.5

6

All elevations given in feet.
MHHW = Mean Higher High Water NGVD = National Geodetic Vertical Datum
MHW = Mean High Water MLW = Mean Low Water

MTL = Mean Tide Level MLLW = Mean Lower Low Water

MSL = Mean Sea Level

- ,.
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multiplied by half the mean diurnal range at the site. This curve is based on

predicted astronomical tides. Assuming that the MHW and MHHW are equalled or

exceeded at Ft. Point and Middle Point for the same percentage of the time,

the curve was then adjusted to fit local MHW and MHHW. Plate 2.5 is the

adjusted curve.

A curve for frequency of higher high tides was derived in similar fashion.

First, the normalized curve for frequency of higher highs (Harris 1981) was

converted from MSL to MLLW datum, for Ft. Point. The values were then multi-

plied by half the mean diurnal range at Middle Point (2.2 feet) to give the

frequency of higher highs at the site, using MLLW datum. These values were

then converted to NGVD and plotted as Plate 2.6. It shows the percentage of

higher high waters that exceed the indicated elevation.

The duration and frequency of tide heights in the marsh, however, differ from

those in the bay. In order to establish the relationship, staff gages and

stage level recorders were installed in sloughs and ditches at four locations

(Plate 2.7). Gage I is at the slough mouth, near Pier 4. Gage 2 is in about

the middle of the marsh, 100 feet northwest of survey control point No. 11.

Gage 3 is near the upper end of the eastern area of the slough, and Gage 4 is

in a mosquito ditch about 450 feet west of the allied dike, in area AA.

Gages I and 2 were surveyed by differential leveling from bench marks

established by Towill, Inc., with one instrument setup each. Gages 3 and 4

were surveyed from a Coast and Geodetic Bench Mark on Allied property.

Closure error was 0.03 feet, and this error was distributed. The elevations

of several spring higher high tides were then read at each location

(Table 2.4). The data indicate that high tides are slightly attenuated (about

0.6 feet) as the tidal wave moves up the slough into the marsh, and that most

of the attenuation occurs in the lower half of the slough channel.

A fifth gage was placed at control point No. 11 (elev. 3.10). The tides of

June 2nd and 3rd, 1985, recorded elevations of 3.46 and 3.55 just 100 feet

away at Gage 2, but the vegetation on the marsh plain, mostly salt grass

(Distichlis spicata) at this location, prevented water from flowing over the

surface to the control point. The soil, however, was moist on the days fol-

lowing the high tides.

2.16
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Table 2.4

Maximum Tide Height at Staff Gages in NWS Concord Marsh

Gage Number

Date of High Water 1 2 3 4

*Dec. 1983 (?) 5.92 - -

June 2, 1985 3.81 3.46 3.42 -

June 3, 1985 3.92 3.55 3.54 3.33

June 18, 1985 3.81 3.52 3.50 3.32

July 2, 1985 3.99 3.55 3.50 3.31

Nov. 14, 1985 4.09 - 3.77 3.54

Dec. 12, 1985 3.83 3.55 3.44 3.27

**Feb. 21, 1986 5.03 About 5.1 across marsh

Dec. 30-31, 1986 4.23 - 3.87 3.67

All elevations in feet NGVD.
* Highest flood mark on bridge near Gage 1; date uncertain.

** Highest flood marks associated with extreme flood; about 1.3 feeL above
predicted astronomical tide.

Because vegetation has such a retarding effect on tides that just barely flood

the marsh plain, it is not feasible to draw an accurate map of tidal inunda-

tion frequency using just topographic information. It is possible, however,

to infer something about the extent and frequency of tidal flooding for dif-

ferent portions of the marsh. Table 2.5 shows the frequency and duration of

tide height for different areas of the marsb. Mean Higher High Water is

equalled or exceeded 3 percent of the time, or 176 times per year. Such a

tide fills sloughs and ditches in the marsh to within about 0.5 feet of the

bank top. The ditches and sloughs are completely filled by a high tide that

is equalled or exceeded about 74 times per year, or 15% of the time. High

tides of 3.6 - 3.8 feet NGVD at the slough mouth are equalled or exceeded 0.1 V

to 0.01 percent of the time (16 to 3.5 times per year) and result in maximum

water elevations in the upper marsh of 3.1 to 3.2 feet. These tides flood the

depressions in the marsh plain near sloughs and ditches, but areas remote from

sloughs with dense vegetation are moistened but not inundated.

2.20
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Table 2.5

Tidal Duration and Frequency for NWS Concord Marsh, Based on Adjusted

Curve for Ft. Point and Staff Gage Readings in the Marsh

Average
Duration Frequency Times Slough Mid Upper

Tide (% hours) (Higher Highs) per Year Mouth Slough Slough

MHHW 3 0.50 176 2.90 2.56 2.33

1.00 0.21 74 3.20 2.86 2.63

0.10 0.45 16 3.60 3.26 3.03

0.01 0.01 3.5 3.80 3.46 3.23

10-year --- 2.8 x 10-  0.1 5.70 5.36* 5.13*
high tide 9

100-year --- 2.8 x 10-  .01 6.2 5.86* 5.29*

high tide

* These elevations are based on the questionable assumption that extreme high

tides are attenuated as much as more frequent high tides. The actual
extreme high tide elevationc probably are not much different from the eleva-
tions at the slough mouth.

As a result of the record high tides of 1983, the Army Corps of Engineers

undertook a new 100-year high tide study (US Army Corps of Engineers 1984).

The 10-year and 100-year high tide elevations from that study are also shown

in Table 2.5. They represent a different statistical distribution than the

predicted astronomical tides because they reflect actual measurements of storm

surges during high tides.

The 10-year and 100-year high tides reach elevations of 5.7 and 6.2 feet NGVD

respectively, at the slough mouth. These tides may not be attenuated by

slough channels and marsh vegetation as much as somewhat lower tides. Conse- .

quently, the 10-year high tide would completely inundate the marsh plain

(including area AA on Parcel 572), lapping against the dike and railroad

embankments, and covering part of the contaminated KS area on Parcel 572.

This tide would reach under the SPTC trestle and inundate the lower portion of

the K-2 area on Parcel 573. This was observed to be the cast during the

February 1986 flood (Coats 1986).
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2.1.7 Ground water Hydrology. There are moderate amounts of ground water on

NWS Concord, both in the unconsolidated formations and the bedrock. However,

satisfactory yields can generally be obtained only by drilling deeper bedrock

wells. Until the early 1960s, NWS Concord obtained its water supply from

three 500-foot-deep wells. However, at that time, the wells were shut down

and NWS Concord, as is the case with nearly all Bay Area communities, now

derives its water supply from surface sources.

Ground water quality is generally only fair. Total dissolved solids, hard-

ness, chlorides, and iron concentrations are relatively high, espccially when

compared to available surface water in the area.

Some wells in the area are still used for water supply. These include several

wells in the industrial complex area to the west, used primarily for process

water and cooling water, and a series of wells surrounding Mallard Reservoir,

to the southwest. The owner of the Mallard Reservoir, the Contra Costa County

Water District, uses the ground water to augment the normal aqueduct supplies

of drinking water to the reservoir during droughts.

2.1.8 Land Use. Suisun Bay and a conglomerate of islands containing marsh-

lands and numerous man-made levees are located to the north of the Tidal Area.

As mentioned previously, Ryer, Roe, Freeman, Snag, Middle Ground and Seal

islands are a part of the NWS Concord landholdings. The other islands in this

area are privately owned and managed as a wetland svstem by the Suisun Marsh

Conservatory. Recreational activities such as duck hunting and fishing con-

stitute the major land use in this area, although farther to the north, por-

tions of the islands are used for growing specialty crops such as asparagus.

Within the Tidal Area there are privately owned parcels of land that belong to

two chemical companies: the Bay Point Works, currently or formerly owned by

Allied Corporation, and the plant owned by Chemical and Pigment Company. The

bay Point Works is engaged primarily in the manufacture of aluminum sulfate,

sulfuric acid, hydrofluoric acid, nitric acid, and acetic acid. The Chemical

and Pigment Company is involved in the manufacture of inorganic chemicals.

There have been incidents in the past of contamination of NWS Concord parcels

by activities of these chemical companies.

2.22
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Three railroads, the ATSF, SPTC, and SNR,own rights-of-way that bisect the

Tidal Area. The Port Chicago Highway and the Waterfront Road, both county-

owned roads, and the Contra Costa Canal complete the list of non-Navy con-

trolled land uses within the NWS Concord Tidal Area.

Land to the east of the Tidal Area. is sparsely developed, with only a small

residential area named Shore Acres and the McAvoy boat harbor. Oil refineries

are located farther to the east, adjacent to Suisun Bay in the City of

Pittsburg.

The hills which separate the Tidal and Inland Areas gre the site of thL

Los Medanos underground gas storage field. This land is privately owned and

is leased to the Pacific Gas and Electric Company for deep well gas injection.

The land is also used for cattle grazing. Located 15 miles to the southeast

of the station is the Mt. Diablo State Park and State Game Refuge. This

7,004-acre preserve contains picnic facilities, campsites, and hiking trails.

The station is bordered on the south by the residential sections of the City

of Concord. These neighborhoods are made up of single-family, medium-density

housing. Most of the housing dates from the mid-1950s. In addition, seven

public schools and several parks parallel the Navy property line. Steep "Y

slopes and access problems have prevented extensive development along Kirker

Pass Road and in the hills northeast of the NWS Concord. These areas are -

still zoned for open space and agricultural land uses. 4 recent exception to

this is the Concord Pavilion, which was constructed on Kirker Pass Road near

the station boundary.

The Concord Municipal Golf Course occupies a triangular parcel of land between

State Route 4, the Port Chicago Highway, and the station's administration/

support complex. The golf course is located on a 66-acre tract of city land

and an 80-acre tract of leased NWS Concord land.

To the north of Route 4 and to the west of NWS Concord, land is available in

areas zoned for industrial development. Several firms have located here in

the last few years, particularly along the Port Chicago Highway across from

the main gate of NWS Concord. Phillips Petroleum Company and Monsanto--V
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Chemical Company have facilities along Solano Way near Waterfront Road. There

have been no incidents of contamination of Navy lands by these industries.

The City of Concord has a large water treatment plant and reservoir just west

of Port Chicago Highway.

Between the Inland and Tidal Areas is a small community known as Clyde, which

has a population of 300.

2.2 Definition of Remedial Action Subsites

In developing the remedial action plan for the contaminated portions of Par-

cels 571, 572, 573, 574, 575, 576, 579D, and 581 on NWS Concord, portions of

these parcels and four (4) adjacent rights-of-way were divided into four (4)

remedial action subsites (RASS's). This division was based on the types of

contamination known to exist on each parcel, topography, historic use, and

habitat. RASS 1 contains portions of Parcel 571 and Parcel 572 on NWS

Concord. RASS 2 contains a portion of Parcel 572 on NWS Concord and a portion

of a right-of-way owned and operated by Atchison, Topeka, and Santa Fe Railway

Company and the Southern Pacific Transportation Company. RASS 3 contains

portions of Parcels 573, 574, 575, 576, and 579D on NWS Concord and portions

of rights-of-way owned and operated by SPTC, ATSF, and SNR. RASS 4 contains

Parcel 581 on NWS Concord. Figure 2 (Lee, Cullinane, and O'Neil 1988) shows

the general location of RASS 1, RASS 2, RASS 3, and RASS 4.

A detailed description of each RASS and the rationale for aggregating the

seven contaminated areas into RASS's is presented below. A summary of the

estimated area of each RASS is presented in Table 2.6.

Review of the RI (Lee et al. 1986) and subsequent studies (Lee et al. 1988,

O'Neil 1988) revealed that the environment of the seven contaminated areas on

the NWS Concord is diverse, including: uplands, brackish and fresh water wet-

lands, upland-wetland transition zones, intermittent and perennial streams,

and tidally influenced areas. The differing topography and hydrology result

in significantly different habitats and biological communities. Endangered

species, as well as candidates for listing, are found in three of the contami-

nated areas. Comments received on the Final Draft Feasibility Study

2.24
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Table 2.6

Summary of Areas in Each RASS ft ft

Wetland Non-Wetland Total Acres
Area Area in Subareas 0

RASS 1
572-N 111.38 1.48 112.86
571-N 11.31 -- 11.31
571-SF 0.85 -- 0.85
571-SP 0.05 0.36 0.41 _
CC* 7.41 -- 7.41 0

CCSF* 0.36 -- 0.36
CCSP* 0.19 -- 0.19
Other-N* 68.38 -- 68.38

Other-SF* 4.00 -- 4.00
Other-SP* 1.15 1.14 2.29
Stream* 1.72 -- 1.72 0

SUBTOTAL 206.80 2.98 209.78

RASS 2
572 N 3.97 4.25 8.22
572 SF 1.28 2.01 3.29
572 SP 0.19 1.62 1.81 0
SUBTOTAL 5.44 7.88 13.32

RASS 3
573-0ther-SP* 0.43 -- 0.43
573-Other-N* 3.23 2.44 5.67
573-Other-SF* 0.02 0.98 1.00 0
573-SP -- 0.82 0.82
573-N 6.25 5.30 11.55
573-SF -- 1.60 1.60
574-SP -- 0.72 0.72
574-N 1.75 9.28 11.03-ft.
574-SF -- 0.81 0.81
575-SP -- 1.26 1.26
575-N 0.25 8.53 8.78
575-SF -- 1.37 1.37 .
576-SF -- 1.73 1.73
576-N 0.01 1.86 1.87
576-SN -- 1.21 1.21
576D-Other-N -- 15.21 15.21
579D-N 0.23 5.46 5.69
579D-SN -- 0.26 0.26
579D-CP-SN -- 0.20 0.20
SUBTOTAL 12.17 59.04 71.21
RASS 4 0
581-N 0.68 10.01 10.69
581-Other-N* 2.50 0.10 2.60
SUBTOTAL 3.18 10.11 13.?9
TOTAL 227.59 80.01 307.60

* Wetland acres for these subareas were estimated from topography.
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(Cullinane et al. 1986) stated that the approach used to evaluate potential

remedial action alternatives was not specific enough to allow detailed analy-

sis. Because of the length of time that the contaminated sites have been

under study and the numerous contractors performing sampling and analysis

functions, boundaries of the seven sites were never well defined and con-

sequently subject to some interpretation. In response to the above, the seven

sites were consolidated into four remedial action subsites (RASS's). These

subsites include both Navy property and some adjacent properties of responsi-

ble parties. It should be noted that the primary emphasis of e RI (Lee et

al. 1986) and this feasibility study is contamination on Navy property.

Although scme sampling and analysis of properties adjacent to Navy property

have been conducted, substantial areas of suspected contamination on property

adjacent to Navy property have not been investigated. This is particularly

true of the Allied Corporation Bay Poit Works property to the east and south

of Parcel 572.

2.2.1 Remedial Action Subsite 1. RASS 1 is primarily a brackish water,

tidally influenced wetland area with minimal upland and associated transition

zone. RASS I includes portions of parcel 571 and 572 on Navy property and

adjacent properties. RASS 1 includes contaminated areas previously identified

as AA and AB in the RI (Lee et al. 1986). RASS 1, containing 209.78 acres, is

generally bounded on the south by the centerline of the SPTC mainline railroad

track, on the east and southeast by the property boundary between Parcel 572

on NWS Concord and the Allied Corporation Bay Point Works extended from the

centerline of the SPTC mainline railroad to Suisun Bay, on the north bv

Suisun Bay, and on the west by the centerline of the unnamed road immediately

to the west of the Pier 4 slough extended from the SPTC mainline railroad

track to Suisun Bay, less the area contained in RASS 2. The general location

of RASS I is shown in Figure 2 (Lee, Cullinane. O'Neil 1988). For purposes of

analysis, RASS 1 contains 11 subareas as follows. These areas are shown on

Figures 3, 4, and 5 (Lee, Cullinane, and O'Neil 1988).

Notation Description

571-N Parce' 571 owned by the Navy

571-SF Property adjacent to Parcel 571 owned by ATSF

(Continued)
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Notation Description

571-SP Property adjacent to Parcel 571 owned by SPTC

572-N Parcel 572 owned by the Navy

CC Property controlled by Contra Costa County

CC-SF Property adjacent to the Contra Costa County Property owned
by ATSF

CC-SP Property adjacent to the Contra Costa County Property owned

by SPTC

Other-N Property to the west of Parcel 571 owned by the Navy

Other-SP Property to the west of Parcel 571 owned by SPTC

Other-SF Property to the west of Parcel 571 owned by ATSF

Stream Area of stream bed between Parcel 571 and 572

2.2.2 Remedial Action Subsite 2. RASS 2 contains wetland, upland, and tran-

sition zones. RASS 2 includes the area forme ly designated as the Kiln

Sitt.; (KS) in the RI (Lee et al. 1986). RASS 2, containing 13.32 acres, is

bounded on the south by the centerline of the SPTC railroad track, on the east

partially by the property boundary between Navy Parcel 572 on NWS Concord and

the Allied Corporation Bay Point Works which runs approximately north and

south extended from the centerline of the SPTC railroad to the first mosquito

ditch in the wetland, on the north by the first mosquito ditch in the wetland,

and on the west by the centerline of Nichols Creek. The general location of

RASS 2 is shown in Figure 2 (Lee, Cullinane, and O'Neil 1988). For purposes

of analysis, RASS 2 contains three subareas described as follows. These areas

are shown o.a Figure 3 (Lee, Cullinane, and O'Neil 1988).

Notation Description

572-N Parcel 572 owned by the Navy S

5721-SF Property adjacent to Parcel 572 owned by ATSF

572-SP Property adjacent to Parcel 572 owned by SPTC

2.2.3 Remedial Action Subsite 3. RASS 3 includes freshwater wetlands,

uplands, and associated transition zones. RASS 3 is primarily characterized

as a riparian drainageway consisting of Nichols Creek and an unnaned tributary

that flow through the subsite. RASS 3 includes areas formerly designated as

ES. GI, and K2 or, Parcels 573, 574, 575, 576, and 579D on NWS Concord as
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described in the RI (Lee et al. 1986). RASS 3, containing 71.21 acres, is

generally bounded on the north by the centerline of the SPTC railroad; on the

south by either the centerline of the ATSF railroad, Port Chicago Highway, or

the Chemical and Pigment Company property boundary; on the east by the

Chemical and Pigment Company property boundary; and on the west by a line

running north and south between the SPTC and ATSF railroads, 400 feet west and

parallel to the western boundary of Parcel 573 and a southerly extension of

the east-rn boundary of Parcel 579D to Port Chicago Highway. The general

location of RASS 3 is shown on Figure 2 (Lee, Cullinane, and O'Neil 1988).

For purposes of analysis, RASS 3 contains nineteen subareas described as fol-

lows and shown in Figure 6 (Lee, Cullinane, and O'Neil 1988).

Notation Description

573-N Parcel 573 owned by the Navy

573-SP Property adjacent to Parcel 573 owned by SPTC

573-SF Property adjacent to Parcel 573 owned by ATSF

573-Other-N Property to the west of Parcel 573 owned by the Navy

573-Other-SP Property to the west of Parcel 573 owned by SPTC

573-Other-SF Property to the west and south of Parcel 573 owned by ATSF

574-N Parcel 574 owned by the Navy
574-SP Property adjacent to Parcel 574 owned by SPTC

574-SF Property adjacent to Parcel 574 owned by ATSF

575-N Parcel 575 owned by the Navy

575-SP Property adjacent to Parcel 575 owned by SPTC

575-SF Property adjacent to Parcel 575 owned by ATSF

576-N Parcel 576 owned by the Navy

576-SN Property adjacent to Parcel 576 owned by SNR

576-SF Property adjacent to Parcel 576 owned by ATSF

579D-N Parcel 579D owned by the Navy

579D-SN Property adjacent to Parcel 579D owned by SNR

579D-CP-SN Property adjacent to Parcel 579D and Chemical and Pigment
property owned by SNR

579D-Other-N Property to the west of Parcel 579D owned by the Navv

2.2.4 Remedial Action Subsite 4. RASS 4 is primarily an upland area; how-

ever, RASS 4 includes portions of a freshwater wetland and associated transi-

tion zone on its eastern boundary. RASS 4 includes the CP area on Parcel 581 "
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on NWS Concord as designated in the RI (Lee et al. 1986). The general loca-

tion of PASS 4 is shown on Figure 2 (Lee, Cullinane, and O'Neil 1988).

RASS 4, containing 13.29 acres, is bounded on the north, south, and west by

the boundary of Parcel 581. On the east, RASS 4 is bounded by a line parallel

to and 400 feet east of the eastern boundary of Parcel 581. For purposes of

analysis, RASS 4 contains two subareas described as follows as shown in

Figure 7 (Lee, Cullinane, and O'Neil 1988b).

Notation Description

581-N Parcel 581 owned by the Navy

581-Other-N Property adjacent to Parcel 581 owned by the Navy

2.3 Nature and Extent of Problems

Previous studies (Ecology and Environment 1983, Anderson Geotechnical 1984,

Lee et al. 1986, and Lee et al. 1988) have identified seven areas located on

eight parcels (Parcels 571, 572, 573, 574, 575, 576, 579D, and 581) on

NWS Concord where contamination has occurred. Contamination on adjacent non-

Navy property has also been identified. As discussed above, these areas of

contamination were aggregated into four separate remedial action subsites for

further evaluation. These subsites contain approximately 308 acres and

include both wetland and upland portions of the tidal plain adjacent to

Suisun Bay. The location and general boundaries of each area where hazardous

substances have been released are presented in Plate 1.1 and Figure 2 (Lee,

Cullinane, and O'Neil 1988). A complete description of the nature and extent

of contamination at the NWS Concord site is presented in Ecology and Environ-

ment (1983), Anderson Geotechnical (1984), Lee et al. (1985), Lee et al.

(1986), Lee ct al. (1988), and US Navy (1987). A summary of contamination

levels found on each RASS is presented in Table 2.7. A brief history of each

parcel and area and the activities associated with each is presented below. A

more detailed analysis of contamination is presented in Section 3.

2.3.1 Remedial Action Subsite 1. RASS I includes areas formerly designated

as AA and AB.

2.3.1.1 Allied Site A. Allied Site A (AA) is located in a tidal marsh on

Parcel 572 on NWS Concord. The United States acquired Parcel 572, cn behalf

.. 2
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of the Navy, from Allied Chemical Corporation on 13 November 1969 by declara-

tion of taking. Elevated concentrations of arsenic, cadmium, copper, and zinc

have been detected in the soil at this site. Soil pH values as low as 4.6 -A

have also been detected.

2.3.1.2 Allied Site B. Allied Site B (AB) is also located in a tidal marsh

on Parcel 572 on NWS Concord. The United States acquired Parcel 572, on

behalf of the Navy, from Allied Chemical Corporation on 13 November 1969 by

declaration of taking. Allied Site B is located adjacent to and south of the

AA area. Elevated concentrations of arsenic, cadmium, copper, lead and zinc

have been detected in this area.

2.3.2 Remedial Action Subsite 2. RASS 2 includes an area previously identi-

fied as the Kiln Site (KS). RASS 2 encompasses contaminated areas on Par-

cel 572 on NWS Concord and rights-of-way owned and operated by the ATSF and

the SPTC. The United States acquired Parcel 572, on behalf of the Navy, from

Allied Chemical Corporation on 13 November 1969 by declaration of taking. Ten 0

large industrial kilns, know as Herschoff ovens or furnaces, were placed on

the right-of-way owned and operated by ATSF in or about 1963. The kilns were

demolished in or about 1974, and the debris from the demolition was spread

over the ATSF right-of-way and Parcel 572 on NWS Concord. Some removal of

soil and debris was undertaken in September 1982; however, elevated of

arsenic, cadmium, zinc, copper, and lead have been detected in this area. The

majority of the contimination is believed to be in the upper 12 inches of

soil, although, some data indicate contamination to depths greater than

36 inches in a smaller area. I
2.3.3 Remedial Action Subsite 3. RASS 3 includes contaminated areas pre-

viously identified as K-2, G-I, and ES.

2.3.3.1 Parcel 573 (K-2). The United States purchased Parcel 573 on

NWS Concord, on behalf of the Navy, from the Santa Fe Railroad Foundation, -

Inc., on 7 November 1969. Portions of the contaminated K-2 area are located

on this parcel. Elevated concentrations of cadmium, copper, lead, and zinc

have been detected on this area. A small stream flows through this area
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before discharging into the tidal marsh. Contaminated areas adjacent to Par-

cel 573 have also been identified.

2.3.3.2 Parcel 574 (K-2). The United States acquired Parcel 574 on

NWS Concord, on behalf of the Navy, from Elaine A. Nelson on 28 December 1968

by declaration of taking. Portions of the contaminated K-2 area are located

on Parcel 574. Elevated concentrations of cadmium, copper, lead, and zinc

have been detected in this area.

2.3.3.3 Parcel 575 (G-1). The United States purchased Parcel 575 on

NWS Concord, on behalf of the Navy, from Getty Oil Company on 26 January 1971.

The contaminated G-1 area is located on Parcel 575. A small stream flows

through the G-i area before entering the K-2 area (Parcels 574 and 573 on

NWS Concord) and finally passing under the SPTC railroad tracks and emptying

into the tidal marsh. Getty Oil Company owned and operated a pumping station

known as Nichols Pump Station on Parcel 575 before the United States purchased

the property on behalf of the Navy. Elevated concentrations of copper, zinc,

cadmium, and lead have been found in this area.

2.3.3.4 Parcel 576 (ES). The United States acquired Parcel 576 on NWS Con-

cord, on behalf of the Navy, from Marcus H. Gower, Douglas N. Griffen, and

Sylvia N. Griffen on 21 June 1971 by declaration of taking. High soil con-

centrations of lead, copper, zinc, and cadmium have been detected in this

area.

2.3.3.5 Parcel 579D (ES). The United States acquired Parcel 579D on NWS Con-

cord, on behalf of the Navy, from Fred H. Hewins, Marguerite Tomas,

Bluette Basset, Robert Butzberger, Paulette Hembi, Karl Grauwiler,

Rudolph Alexander Grauwiler, and Marianne Grauwiler Konig on 24 November 1975

by declaration of taking. A portion of the contaminated ES area is located on

Parcel 579D. Elevated concentrations of lead and zinc have been detected in

this area.

2.3.4 Remedial Action Subsite 4. RASS 4 includes Parcel 581 and an adjacent

area and was formerly identified as CP. The United States acquired Parcel 581 '

on NWS Concord, on behalf of the Navy, from Joe Sobotka and Wilda D. Sobotka
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on 23 December 1968 by declaration of taking. The contaminated CP area, also

known as the Coke Pile, is located on Parcel 581. Elevated concentrations of

arsenic, cadmium, lead, copper, zinc, and selenium and low pH values have been .-

found in this area.

2.3.5 Sources on Adjacent Properties. Six adjacent properties contain

sources of potential contamination to NWS Concord (US Navy 1987). These are

discussed below.

2.3.5.1 Allied Corporation Bay Point Works. The Allied Corporation owns and

operates, or until recently owned and operated, the Bay Point Works located

immediately east of Parcel 572 on NWS Concord. Evidence obtained in discovery

in pending litigation indicates that eight potential sources of contamination

are located on this pro-'erty (Drawing 39) and aie brietiy discussed below

(US Navy 1987).

Old Alum Pond. Evidence obtained in discovery indicates that an area located

on the Bay Point Works, known as the Old Alum Pond, was used, until 1973, for

disposal of alum mud generated in the process of manufacturing aluminum

sulfate.

Lined Alum Ponds. Evidence obtained in discovery indicates that in 1973 the

lined alum ponds were installed on the Bay Poi.t Works for the storage of alum

mud generated in the process of manufacturing aluminum sulfate. The lined

alum ponds are still used for the discharge of alum mud.

Iron Pyrite Cinder and Coke Disposal Area. Evidence obtained in discovery

indicates that a large area east of the old alum pond and west of the treat- I

ment lagoon on the Bay Point Works was used for the disposal of iron pyrite

cinders generated in the process of manufacturing sulfuric acid from iron

pyrite ore, and for the disposal of coke used in the same process. The iron

pyrite cinders and the coke were buried to depths of 10 feet. ?

Wastewater Treatment Lagoon. Evidence obtained in discovery indicates that a

wastewater treatment and recirculation lagoon is located east of the iron

pyrite cinder disposal area on the Bay Point Works. Concentrations of
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fluorides, cadmium, aluminum, zinc, lead, arsenic, formaldehyde, and settle-

S able matter are regulated by NPDES Permit (RWQCB 1984). The pH, temperature,

and toxicity of the discharge are also regulated. In addition, the impacts of

the discharge on the pH, dissolved oxygen, and ammonia of the receiving water

are also regulated.

Iron Pyrite Ore Storage Area. Evidence obtained in discovery indicates that

an iron pyrite ore storage area was located near the sulfuric acid manufactur-

ing process.

Gypsum Disposal Area. Evidence obtained in discovery indicates that a large

gypsum disposal area is located along the northeast portion of the Bay Point

Works property.

Lead Arsenate Disposal Area. Evidence obtained in discovery indicates that

lead arsenate was disposed along the western edge of the current property

boundary between NWS Concord and the Bay Point Works.

Lead Arsenate Disposal Area (Burial). Evidence obtained in discovery indi-

cates that a small lead arsenate burial area is located along the eastern edge

of the Bay Point Works.

2.3.5.2 Chemical and Pigment Company. Evidence obtained in discovery in

pending litigation indicates that two potential sources of contamination are

located on Chemical and Pigment Company property adjacent to and east of

Parcel 579D on NWS Concord.

Wastewater Treatment/Recirculation Lagoon. Evidence obtained in discovery

indicates that a wastewater treatment and recirculation lagoon is located

adjacent to the property boundary between NWS Concord and Chemical and Pigment

Company. This lagoon contains high concentrations of copper and zinc.

Waste Disposal Area. Evidence obtained in discovery indicates that a waste

burial area is located between the Chemical and Pigment manufacturing facili-

ties and Port Chicago Highway, and adjacent to Parcel 579D on NWS Concord.

This burial site contains high concentrations of zinc.
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2.3.5.3 Railroad Rights-of-Way. Four rights-of-way (owned and operated by

ATSF, SPTC, and SNR) transect Parcels 571, 572, 573, 574, 575, 576, 579D, and

581 on NWS Concord. High soil concentrations of metals have been found in

these rights-of-way.

2.4 Previous Response Actions

2.4.1 Response Actions Conducted by Navy. By Executive Order 12,316, the

President delegated authority to respond to the release, or the threat of

release, of hazardous substances on Department of Defense property under

Section 104 of the Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) to the Department of Defense. On 2 November 1981, the

Secretary of Defense in turn delegated such authority to respond to the

release or threatened release of hazardous substances to the Secretary of the

Navy.

By Executive Order 12,580, the President delegated authority to respond to the

release, or the threat of release, of hazardous substances on Department of

Defense property under Section 104 of CERCLA, as amended by the Superfund

Amendments and Reauthorization Act, to the Department of Defense. The

Secretary of Defense in turn delegated such authority to respond to the

release or threatened release of hazardous substances to the Secretary of the

Navy.

Until 1987, the Navy responded to the release or the threat of release of

hazardous substances on its property through its Navy Assessment and Control

of Installation Pollutants (NACIP) Program. Since 1987, responses to the

release of hazardous substances have been conducted through the Installation

Restoration (IR) Program. The purpose of both programs has been to identify,

assess, and control the contamination of Navy property by hazardous

substances.

Under the NACIP and IR rrcgrams, the Navy has responded to the release or the

threat of release of hazardous substances in a phased appruach. in the first

phase of the NACIP program, which the Navy called Initial Assessment, all evi-

dence which indi',-i that 1,q.nrrr%,,Q = ' - l y liavv been released or may
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threaten to be released on Navy property was collected and evaluated. Upon

completion of its Initial Assessment Study (Ecology and Environment 1983) of

the potentially contaminated sites at NWS Concord in October 1983, the Navy

concluded that portions of Parcels 571, 572, 573, 574, 575, 576, 579D, and 581

on NWS Concord had been contaminated with hazardous substances including

arsenic, lead, copper, cadmium, iron, zinc, and selenium.

During the second phase (Confirmation Phase) of the NACIP Program, field

studies were conducted to confirm or deny the release or the threat of release

of hazardous substances on Navy property and to define the extent of harm or

threat of harm to the environment and damage or threat of damage to the nat-

ural resources on Navy property. As part of this phase, the Navy had soil and

water sampling and analyses conducted on Parcels 571, 572, 573, 574, 575, 576,

579D and 581 on NWS Concord in 1983 and 1984 to confirm or deny hazardous sub-

stance contamination on those parcels (Anderson Geotechnical 1984). The

results of those sampling activities indicated that significant releases of

hazardous substances had occurred and demonstrated the need to conduct addi-

tional, and niore detailed, investigations.

Also during the 1981-1982 time frame, the State of California notified the

Navy that portions of the eight parcels were contaminated with hazardous

substances.

In 1982 and 1983, the Navy implemented a partial cleanup of Parcels 572 and

581. A licensed contractor was retained to excavate and transport for appro-

priate disposal 800 cubic yards of material from RASS 2 (area KS on Par-

cel 572) (IT Corporation 1982) and 3510 cubic yards from RASS 4 (area CP on

Parcel 581) (IT Corporation 1983).

In June 1984, the Navy contracted with the Department of the Army, Corps of

Engineers, Waterways Experiment Station (WES), to continue the Confirmation

Study in six (6) of the nine (9) areas on which the Navy had begun a Confirma-

tion Study in 1983. These areas included the AA, AB, G-I, K-2, KS, and CP

Areas on Parcels 571, 572, 573, 574, 575, and 581 on NWS Concord.

The objectives of the study conducted by the WES were:
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a. To define the nature and extent of the hazardous substance contamina-

tion on the property.

b. To assess the bioavailability, mobility, and toxicity of the hazard-

ous substances to plant and animal species on the property.

c. To identify the sources of the hazardous substances detected on the

property.

d. To evaluate the extent of the migration of the hazardous substances

on the property.

e. To evaluate the condition of the wetland and upland habitats on the

property.

In the course of its Confirmation Study on these areas, the Navy issued a

Final Draft Report of the Remedial Investigation of Contaminant Mobility (Lee

et al. 1985) for the six (6) areas on these parcels in August 1985. In

conducting its remedial investigation on these six (6) areas, the Navy dis-

covered an additional area on Parcels 576 and 579D on NWS Concord. In Feb-

ruary 1986, the Navy issued a Final Report of the Remedial Investigation of

Contaminant Mobility for the seven (7) areas on Parcels 572, 573, 574, 575,

576, 579D, and 581 on NWS Concord. In March 1986, the Navy issued a (Revised)

Final Draft Report of the Feasibility Study of Contamination Remediation on

the seven (7) areas on the seven (7) parcels on the NWS Concord. In

1986-1987, the Navy conducted additional investigation of contaminant mobility

(Lee et al. 1988).

The WES studies (Lee et al. 1985, Lee et al. 1986, and Lee et al. 1988) iden-

tified areas of significant contamination and recommended that implementation

of remedial actions is appropriate for one or more of the contaminated areas.

As a result of the conclusions of Lee et al. (1985, 1986, and 1988), the Navy

retained WES to prepare a Feasibility Study to evaluate potential remedial

action alternatives for each of the identified contaminated areas. 1n August
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1985, the Navy issued a Final Draft Report of the Feasibility Study of Contam-

ination Remediation (Cullinane et al. 1986) for the AA, AB, G-I, K-2, KS, and

Coke Pile sites on Parcels 572, 573, 574, 575, and 581 on NWS Concord. In

March 1986, the Navy issued a (Revised) Final Draft Report of the Feasibility

Study of Contamination Remediation for the AA, AB, G-1, K-2, KS, Coke Pile,

and ES sites on Parcels 572, 573, 574, 575, 576, 579D, and 581 on NWS Concord.

lo addre&s concernn in April and May 1987 raised by the State of California

Regional Water Quality Control Board (RWQCB) about the Navy's response on the

seven (7) areas on Parcels 572, 573, 574, 575, 576, 579D, and 581 on the

NWS Concord, the Navy developed conceptual plans for additional investigations

of potential surface water and ground water contamination on these parcels

(US Navy 1987). On 5 October 1987, the Navy solicited comments concerning

these conceptual plans from the Regional Board by 5 November 1987. This sub-

mittal contained an extensive assessment of the contamination present in the

soils, biota, and surface water. Included in this submittal were forty-eight

(48) figures delineating the horizontal and vertical migration of contamina-

tion in these environmental media.

During the period September through October 1987, the Navy initiated planning

for the conduct of the additional studies on the areas requested by the RWQCB.

These investigations are continuing.

2.4.2 Response Actions Conducted By Other Parties. Response actions, or

actions similar to response actions, have been conducted by other parties in

Parcel 572 on NWS Concord. In 1976, a partial site remediation was attempted

in the AA area adjacent to the Bay Point Works alum pond levee. Agricultural

lime was applied to the AA area on Parcel 572 on NWS Concord. No followup

monitoring has been documented.

In 1977, Allied Corporation conducted a ground water investigation on the

Bay Point Works located adjacent and to the east of RASS 1 and RASS 2. This

investigation included sampling and analysis of seven drill holes and

24 driven well points.
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In 1983, Kleinfelder and Associates installed and sampled three monitoring

wells for Chemical and Pigment Company (Kleinfelder and Associates 1983).

24
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3.0 CONTAMINATION ASSESSMENT AND IDENTIFICATION OF
POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The release of hazardous substances on RASS 1, RASS 2, RASS 3, and RASS 4 on

NWS Concord is documented in Lee et al. (1986). Additional information on the

areas of contamination is provided In Lee et al. (1988) and US Navy (1987).

3.1 Exposure Mechanisms and Contaminant Migration Pathways

A generalized scheme of potential exposure mechanisms and pathways for con-

taminant mobility at NWS Concord is illustrated in Plate 3.1. The major

source of contamination at NWS Concor'l is hazardous substances that have been

deposited on and/or mixed with surface soils. These hazardous substances are

cadmium, lead, copper, selenium, zinc, and arsenic. Potential exposure mech-

anisms and migration pathways for these contaminants include: direct contact

with contaminated soils by humans, animals, or plants; bioaccumulation by

plants and animals; contact with surface waters; ground water; and air. Lee

et al. (1985, 1986, and 1988) and US Navy (1987) evaluated existing and poten-

tial contaminant exposure by each of these mechanisms and pathways. The major

findings of these evaluations are presented below.

3.1.1 Direct Exposure to Soils.

3.1.1.1 Assessment of Current Soil Contamination. Extensive data have been

collected that delineate the horizontal distribution of potentially hazardous

metals in the soils of RASS 1, RASS 2, RASS 3, and RASS 4. Data collected

prior to September 1984 were summarized in the Draft Confirmation Study Report

(Anderson Geotechnical Consultants 1984). This report presented data on the

concentrations of ten (10) metals (arsenic, barium, cadmium, chromium, copper,

lead, selenium, tellurium, vanadium, and zinc) (Anderson Geotechnical Con-

sultants 1984, Table 2-2), for 368 samples collected at 285 locations in seven

(7) areas (including sites within RASS 1, RASS 2, RASS 3, and RASS 4). Both

Total Threshold Limit Concentration (TTLC) and Soluble Threshold Limit Con-

centration (STLC) analyses were included in these data. The draft report

defined four (4) areas as contaminated with heavy metals, including Allied A

(now part of RASS 1), the Kiln Site (now RASS 2), and K-2 and G-1 (now part of

RASS 3).

3.1 0-



LU

I- z

U.

-J LuFI-
COC

zz
-J 0

0 c

z I-'
0

CL Cda.L

LL~

-4

zu 4w

caa

0 1

3.2 L A



Additional data on the distribution of metals in soils, collected by WES from

June 1984 to January 1986, is summarized in the Final Report of Remedial

Investigation of Contaminant Mobility at the Naval Weapons Station, Concord,

CA (Lee et al. 1986). These data include TTLC for seven (7) metals (arsenic, "

cadmium, copper, nickel, lead, selenium, and zinc) for 312 samples collected

from 248 locations in the seven (7) areas making up RASS 1, RASS 2, RASS 3,

and RASS 4. Subsequent to the issuance of that report, additional analyses

were carried out by WES during June and December 1986 to further define the

extent of metal contamination and potential mobility of metals on the

seven (7) areas composing RASS 1, RASS 2, RASS 3, and RASS 4. These included

225 TTLC analyses of samples collected from 180 locations and 145 STLC

analyses of samples collected from 126 locations. These TTLC and STLC

analyses focused on five (5) metals (arsenic, cadmium, copper, lead, and zinc)

which were deemed to be of particular concern based upon previous studies.

The locations of all sampling points are summarized in Drawings 6, 7, 8, 17,
0

and 22 (US Navy 1987).

Horizontal Distribution of Metals and Arsenic in Surface Soils. The extensive

sampling of soils conducted to date enables evaluation of the horizontal dis-

tribution of hazardous substances in the surface soils on and near RASS 1,

RASS 2, RASS 3, and RASS 4.

For RASS 1, the Draft Confirmation Study Report showed that at seven (7) of

twenty-two (22) locations the arsenic concentrations exceeded the TTLC

criterion for that metal (14U, 14V1, 14WI, 16WI, 16VI, 16VI, and 16T2)

(Anderson Geotechnical Consultants 1984) (Drawing 9). In order to better

define the limits of the arsenic contamination and to determine if other

metals exceeded the TTLC criterion, more extensive sampling of RASS I was car-

ried out by WES in 1984, 1985, and 1987 (Drawing 10). In these studies,

seven (7) samples were found to exceed the TTLC criterion for arsenic (16U8, "

16U7, 16VI, 16W2, 16WI, 16X2, and 16X6) (Drawing 10). The general pattern of

arsenic contamination in the WES samples was consistent with that of the Draft 7

Confirmation Study Report (Drawings 9 and 10). Moreover, the extensive sam-

pling of the WES studies effectively delineated the boundaries of arsenic con-

tamination for RASS 1, as defined by the TTLC criterion.
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Measurements of STLC were also performed on soil samples obtained from RASS I

during the 1986 studies by WES (Drawing 11). In these studies, samples col-

lected from twenty-six (26) locations were found to exceed the STLC criterion

for arsenic (15Q2, 15R2, 15SI, 15S2, 16U8, 16117, 16U2, 16U5, 16U6, 16V1, 16V2,

16WI, 16W2, 16W3, 16W4, 16X4, 16X3, 16X5, 16X6, 16V3, 16U3, 16U4, 14SIC, 12SI,

12TI, and 10TL) (Drawing 11).

Use of the STLC criterion suggests that the distribution of elevated concen-

trations of soluble arsenic in the soils of RASS I is more extensive than

indicated by the TTLC criterion. The locations which exceed STLC for RASS I

are well contained by the sampling grid with the exception of samples 12TI and

lOTI, which lie along a ditch on the western boundary of the grid (Draw-

ing 11). The high STLC arsenic concentrations in these samples may reflect

sediment migration along the ditch. Further STLC samples will be taken in

this area to define the horizontal limits of contamination by the STLC cri-

terion (Drawing 45).

Copper concentrations exceeded the STLC criterion at two (2) locations in

RASS 1, suggesting significant but localized copper contamination at that

location (Drawing 10) (15QI and 15Q2) (Drawing 11). Lead concentrations also

exceeded the STLC criterion at one (1) of the same locations (15QI). None of

the other metals measured in these studies exceeded the TTLC or STLC criteria

in samples taken from locations in RASS I (Drawings 9, 10, and 11).

In RASS 2, the data from the Draft Confirmation Study Report (1984) indicated

that sa.ples from four (4) locations on the southern boundary of RASS 2

exceeded the TTLC criterion for arsenic (12PI, 12P2, 11P3, and l1P5) (Draw-

ing 9). The TTLC analyses performed by WES in 1984 and 1986 revealed only a

single sample in the same general location which exceeded the TTLC criterion

for arsenic (llQ2DI) (Drawing 10). In the STLC analyses, samples from

five (5) locations in the same area of RASS 2 exceeded the STLC criterion for

arsenic (IIQIDI, 1IQ3Dl, I1R4DI, 11Q2D1, and IIR9D]) (Drawing 11). A final

sample, along the boundary between RASS 2 and RASS 1, also exceeded the STLC

criterion for arsenic (11R3) (Drawing 11). These data indicate that arsenic

contamination in RASS 2 is well defined and localized.
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Cadmium in RASS 2 exceeded the TTLC criterion at two (2) locations in the

Draft Confirmation Study Report (10Q6 and 10Q8) (Drawing 9). The WES studies

of 1984, 1985, and 1986 found no samples from RASS 2 which exceeded the TTLC

criterion for cadmium (Drawing 10). In the STLC analyses conducted by WES in

1986, however, eight (8) samples exceeded the STLC criterion for cadmium

(9Q3D1, 9Q2D1, 1OQ2Dl, 10QIDL, 1OR5DI, 11R6D1, 10R6D1, and 10RI) (Drawing 11).

One of these samples (ORl) was at the northern boundary of the sampling grid.

Further STLC samples will be taken in that area to define the limits of the

area which exceeds the STLC criterion for cadmium (Drawing 45).

Copper concentrations in samples from RASS 2 did not exceed the TTLC criterion

at any of the locations in the Draft Confirmation Study Report or the WES

studies (Drawings 9 and 10). Copper did exceed the STLC criterion at two

locations (lOQIDI and 10R5Dl) (Drawing 11), indicating limited and well

defined copper contamination in the soils of RASS 2.

The concentrations of lead in RASS 2 exceeded the TTLC criterion at seven-

teen (17) locations in the Draft Confirmation Study Report (9R2, 10Q4, 10Q2,

.. 9QI, 9Q3, 10Q3, 10Q8, 10QI, 10Q7, IOP4, 10Q12, 10Q13, 10R7, IOQ5, 10P2, 10Q6,
0

and 12P1) (Drawing 9) and at two (2) locations in the WES studies (10Q2D1 and

10PI) (Drawing 10). Six (6) locations in RASS 2 also exceeded the STLC cri-

terion for lepd (1OQ2D1, 9Q2D1, 1OR5D1, 10R4, 10R3, and I0R7DI) (Drawing 11).

One (1) of these samples (1OR7DI) was located at the northern boundary of the

sampling grid. Further STLC samples will be taken in that area to define the

limits of the area which exceeds the STLC criterion for lead (Drawing 45).

The concentrations of zinc in samples from RASS 2 exceeded the TTLC criterion

at eight (8) locations in the Draft Confirmation Study Report (9Q3, 9Q2, 9Q1,

10Q8, 1OQ7, 1OP4, 10Q13, and 11R3) (Drawing 9) and at six locations in the WES

studies (9Q3Dl, 1OQ2DI, ]0PI, 9Q2D1, 9Q1, and 10R5Dl) (Drawing 10). The STLC

criterion for zinc was excecded at the six (6) locations (9Q3DI, 10Q2DI,

1001DI, 9Q2D1, 1OR6D1, and 10R5DI) (Drawing 11). These data indicated sig-

nificant, but localized, contamination of zinc in the soils of RASS 2.

In RASS 3, only one (1) sample in the Draft Confirmation Study Report exceeded

the TTLC criterion for arsenic (1001) (Drawing 18). No samples taken from
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RASS 3 in the WES studies exceeded the TTLC or STLC criteria for arsenic

(Drawing 19 and 20). These data indicated the possibility of very localized

arsenic contaminkacion at one location in RASS 3.

The concentration of cadmium ±n samples from RASS 3 exceeded the TTLC cri-

terion at only one (1) location in the Draft Confirmation Study Report (8P3)

(Drawing 18), and did not exceed the TTLC criterion at any of the locations

sampled in the WES studies (Drawing 19). The STLC criterion for cadmium was

exceeded at seven (7) locations in the 1986 WES studies (13L6, 14L3, 12NI,

1101, 6PI, 6P2, and 5P2) (Drawing 20). The STLC data indicated significant

and widespread cadmium contamination in RASS 3. Because three samples at the

west end of RASS 3 (6PI, 6P2, and 5P2) (Drawing 20) were at the boundary of

the existing sampling grid, further sampling and STLC analysis for cadmium

will be carried out in that area (Drawing 46).

The concentrations of copper in samples from RASS 3 exceeded the TTLC cri-

terion at one location in the Draft Confirmation Study Report (8P10) (Drawing

18), and did not exceed the TTLC criterion at any of the locations sampled in

the WES studies (Drawing 19). The STLC criterion for copper was exceeded at

four (4) locations in the 1986 WES studies (13L6, 12N1, 6P1, and 6P2) (Draw-

ing 20). The STLC data indicated significant, but localized, copper contami-

nation in RASS 3. Because two (2) samples at the west end of RASS 3 (6PI and

6P2) (Drawing 20) were at the boundary of the existing sampling grid, further

sampling and STLC analysis for copper will be carried out in that area (Draw-

ing 46).

Lead in RASS 3 exceeded the TTLC criterion at twelve (12) locations in the

Draft Confirmation Study Report (1102, 1OP1A, lOP1B, 9P1, 8P9, 8P1O, 8P8, 8P1,

8P6, 8P7, 8P3, and 5Pl) (Drawing 18). In the WES studies of 1984, 1985, and

1986, samples from eight (8) locations in RASS 3 exceeded the TTLC criterion

for lead (13J1, 13L6, 14L2, 12N1, IOPI, 8P1, 6Q1 and 6P2) (Drawing 19). In

the STLC analyses conducted by WES in 1986, nineteen (19) samples exceeded the

STLC criteria for lead (13K2, 13L6, 14L2, 13M5, 14L3, 14M4, 13MI, 12M6, 12M5,

12N5, 1201, 12N1, 1101, 10P2, 6Q1, 6Q2, 6Pl, 6P2, and 5P2) (Drawing 20).

These data indicated extensive lead contamination in the soils of RASS 3.

Further sampling will be required in the western portion of RASS 3 to define
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the extent to which the soils in that area exceed the STLC criterion for lead

~ (Drawing 46).

The concentrations of zinc in samples from RASS 3 exceeded the TTLC criterion

at seventeen (17) locations in the Draft Confirmation Study Report (13JI,

13L4, 1201, 1103, 1102, 1104, 1105, 9PI, 8PI0, 8P9, 8P8, 8P2, 8P7, 8P6, 8P1,

6Q2, and 5PI) (Drawing 18), at the two (2) lagoon sampling locations on Chem-

ical and Pigment Company property (14J1 and 14KI) (Drawing 18); and at six-

teen (16) locations sampled in the WES studies (13J1, 13L6, 13L, 14L, 13MI,

12NI, 1201, 1101, 1OPL, 8P1, 8P2, 8P3, 6Q1, 6P1, 6P2, and 5P2) (Drawing 19).

The STLC criterion for zinc was exceeded at fifteen (15) locations in the 1986

WES studies (13K2, 14L2, 14L3, 13L6, 13M1, 1201, 12N1, 1101, 10P2, 6Q1, 6P2,

6P1, 6Q2, 5P2, and 3R1) (Drawing 20). These data indicated extensive zinc

contamination in the soils of RASS 3. Further sampling and STLC analyses will

be required in the western portion of RASS 3 to define the extent to which the

soils in that area exceed the STLC criterion for zinc (Drawing 46).

The Draft Confirmation Study Report TTLC data for RASS 4 were taken prior to a

partial removal of contaminated soil from that subsite in August 1983, and are

not indicative of current conditions. The WES studies were carried out fol-

lowing the removal (Drawing 23). No samples taken in the WES studies exceeded

the TTLC criterion for arsenic (Drawing 23). The STLC criterion for arsenic,

however, was exceeded in samples from four (4) locations in RASS 4 (28F1,

26FI, 26G3, and 26G4) (Drawing 23). These data indicated some localized arse-

nic contamination In RASS 4, which is well delineated by the existing data.

The concentrations of cadmium did not exceed the TTLC criterion at any of the

locations in RASS 4 sampled in the WES studies (Drawing 23). The STLC cri-

terion for cadmium was exceeded at five (5) locations in RASS 4 in the 986

WES studies (29E2, 26F1, 26F2, 26G5, and 26G4) (Drawing 24). STLC data indi-

cated significant cadmium contamination in RASS 4. Because three samples at

the west end of RASS 4 (26F2, 26G5, and 26G4) (Drawing 24) were at the bound-

ary of the existing sampling grid, further sampling and STLC analysis for

cadmium will be carried out in that area (Drawing 47).

0
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The concentrations of copper in samples from RASS 4 did not exceed the TTLC or

STLC criteria at any of the locations sampled in the WES studies (Drawings 23

and 24). These data indicate that there is no significant copper contamina-

tion in the soils of RASS 4.

Lead in RASS 4 exceeded the TTLC criterion at three (3) locations in the WES

studies of 1984, 1985, and 1986 (29E11, 29E6, and 28F1) (Drawing 23). In the

STLC analyses conducted by WES in 1986, six (6) samples exceeded the STLC cri-

terion for lead (29E11, 29E6, 29E12, 29E7, 28F1, and 29F3) (Drawing 24).

These data indicated localized lead contamination in the soils of RASS 4,

which is well defined by the existing data.

The concentrations of zinc in samples from RASS 4 did not exceed the TTLC or

STLC criteria at any of the locations sampled in the WES studies (Drawings 23

and 24), indicating no significant zinc contamination in the soils of RASS 4.

The concentrations of selenium exceeded the TTLC criterion at two (2) of the

locations in RASS 4 sampled in the WES studies (29FI and 29E1) (Drawing 23).

The STLC criterion for selenium was exceeded at one (1) location in RASS 4 in

the 1986 WES studies (29F1) (Drawing 24). These data indicated localized

selenium contamination in the soils of RASS 4, which is well defined by the

existing data.

In summary, RASS I has extensive arsenic contamination and localized lead and

copper contamination. The horizontal extent of arsenic contamination is gen-

erally well defined by the current data, but more STLC anal-ses will be

required in the area to the west of station 1OTI out as far as station 7T4

(Drawing 45). RASS 2 has extensive lead, cadmium, and zinc contamination and

more limited copper and arsenic contamination. The distributions are gener-

ally well defined by the existing data, but additional STLC analyses will be

required to define the limits of lead and cadmium contamination to the north

of station 1ORI (Drawing 45). RASS 3 has extensive zinc, lead, and cadmium

contamination and more limited copper and arsenic contamination. Additional

STLC analyses will be required to define the limits of this contamination in

the southwest section of RASS 3 (Drawing 46). RASS 4 has significant cadmium

and lead contamination and more limited arsenic and selenium contamination.
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Further STLC analyses will be required to define the western limits of cadmium

~ contamination in the soils of PASS 4 (Drawing I).

Vertical Distribution of Potentially Hazardous Metals and Arsenic in Soils.

Several studies examined the vertical distribution of potentially hazardous

metals in the soils of RASS 1, RASS 2, RASS 3, and RASS 4. Data from studies

by PEL and Brown and Caldwell were summarized in the Draft Confirmation Study

Report (Anderson Geotechnical Consultants 1984). In these studies, data were

available on six (6) soil core samples in RASS 2 (9Q1, 10Q7, 10Q8, 10Q9, 10P4,

and 12P2) (Drawing 14); five (5) in RASS 3 (8P7, 8P6, 1103, 1201 and 13L4)

(Drawing 21); and five (5) in RASS 4 (28E5, 29E15, 29F3, 29E5, and 29E7)
0

(Drawing 48). These core samples were analyzed for arsenic, cadmium, copper,

lead, selenium, and zinc concentrations (TTLC) at depths of 0-6 inches,

12-18 inches, and in some samples 18-36 inches. This report also presented

data on the same six (6) metals at depths of 12-18 inches for nine (9) loca-

tions in RASS I (16V1, 14U1, i6Tl, 14S1, 15S2, 15RI, 14RI, 15Q2, and 14QI)

(Drawing 14); nine (9) locations in RASS 2 (10R7, 11R3, I1Q1, 12Q1, 1OQ13,

11Q2, 12P5, 10Q12, and 10QI0) (Drawing 14); fifteen (15) locations in RASS 3

(4R1, 6Q2, 6P2, 8P3, 901, 1101, IIMI, 10M3, 10M2, 1OMI, 10L, 13NI, 13M1,

12M1, and 12M2) (Drawing 21); and five (5) locations in RASS 4 (29E15, 29F3,

29E5, 28E5, and 29E7) (Drawing 48).

In these studies, no contamination was found below 6 inches in RASS 1. How-

ever, zinc exceeded the TTLC criterion at soil depths below 12 inches at

three (3) locations in RASS 2 (11R3, 10Q13, and 10Q12) (Drawing 14); and at

two (2) locations in RASS 3 (8P6 and 1201) (Drawing 21). At all three (3) of

the locations in RASS 2, zinc in soils from the greatest depth sampled

(12-18 in.) exceeded the TTLC criterion (11R3, 10Q12, and 10Q13) (Drawing 14).
Lead exceeded the TTLC criteria at soil depths below 12 inches at two

(2) locations in RASS 2 (10Q13 and 10Q12) (Drawing 14), but at none of the

locations in RASS 3 (Drawing 21). At both locations in RASS 2, lead exceeded

the TTLC criteria in soils from the greatest depth analyzed (12-18 inches at

10Q12 and 10Q13) (Drawing 14). The TTLC criterion for the six (6) metals was

not exceeded in any of the other soil samples taken below 12 inches. These

data indicated that, with the exception of zinc and lead in three (3)

locations in RASS 2 and at two (2) locations in RASS 3, metal contamination in
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the soils of RASS 1, RASS 2, RASS 3, and RASS 4 is limited to the top

12 inches.

In RASS 4 the concentrations of selenium exceeded the TTLC criterion at

three (3) locations in the surface soil at 0-6 inches depth (29E5, 29F3, and

29E15) (Drawing 48). The concentrations of lead also exceeded TTLC criteria

at one (1) of those locations (29E15). At one (1) location (29E7), the con-

centrations of selenium and lead exceeded the TTLC criterion at the greatest

depth sampled (6-12 inches).

A subsequent study was carried out by WES in December 1986 to better define

the vertical extent of zinc and lead contamination in RASS 2.

Thirty-nine (39) locations were sampled in RASS 2 at depths of 0-6 inches,

6-12 inches, 12-24 inches, and 24-36 inches, and analyzed for TTLC and STLC

(Drawings 15 and 16). In this study, zinc exceeded the TTLC criterion at

depths below 12 inches at three (3) locations (10R5, 10Q2, and 9Q3) (Draw-

ing 15). At two (2) of these locations (10R5 and 9Q3) (Drawing 15), zinc

exceeded the TTLC criterion in the deepest sample analyzed (24-36 inches).

Lead exceeded the TTLC criterion at depths below 12 inches at two (2) loca-

tions in RASS 2 (10R5 and 10Q2). At one of these locations (10R), lead

exceeded that criterion at a depth of 24-36 inches.

In addition, zinc exceeded the STLC criterion at depths below 12 inches at

six (6) locations (10R6, 1OR5, 9Q3, lOQ2, 10QL, and 13RI) (Drawing 16), and at

three (3) of these locations (10R5, 9Q3, and 10Q2) zinc exceeded the STLC cri-

terion at a depth of 24-36 inches. Lead exceeded the STLC criterion at depths

below 12 inches at four (4) locations (10R5, 9Q2, 10Q2, and OQL) (Draw-

ing 16), and at three (3) of these locations (10R5, 9Q2, and lOQI) lead

exceeded the STLC criterion at a depth of 24-36 inches. Copper exceeded the

STLC criterion at depths below 12 inches at four (4) locations (1101, 11Q2,

11R9, and 13R1) (Drawing 16), and at one of these locations (lLQI) copper

exceeded the STLC criterion at a depth of 24-36 inches. Cadmium exceeded the

STLC criterion at depths below 12 inches at seven (7) locations (11R6, 10R6,

IOR5, 11R4, 9Q3, 11Q2, and 13R1) (Drawing 16), and at five (5) of these loca-

tions (13R1, 11Q2, 10R5, 10R6, 11R6, and 9Q3) cadmium exceeded the STLC

3.10
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criterion at a depth of 24-36 inches. Arsenic exceeded the STLC criterion at

depths below 12 inches at three (3) locations (lIQI, 11Q2, and 1IR9) (Drawing

16), and at two (2) of these locations (lIQI and 11R9) arsenic exceeded the

STLC criterion at the greatest depth sampled (24-36 inches). These data

indicated that eleven (11) locations in RASS 2 (11R6, 10R6, 1OR5, 9Q2, 9Q3,

10Q2, 1OQI, 1IQI, 11Q2, 13R1, and 11R9) (Drawing 16) exceeded the STLC

criterion for zinc, lead, copper, or cadmium at the greatest depth sampled

(24-36 inches). Additional soil samples will be taken at these locations

during active remediation to further define the vertical distribution of these

metals.

In summary, the vertical distribution of potentially hazardous metals in the

soils of PASS 1, RASS 2, RASS 3, and RASS 4 is generally well defined and

limited to the top 12 inches. In a few localized areas of RASS 2 and RASS 3,

however, zinc, lead, copper, and cadmium contamination extends below 12 inches

and in some instances exceeds the TTLC or STLC criteria at the greatest depth

analyzed. Further sampling will be carried out at these locations during

remediation to determine the vertical extent of these metals.

Potentially Hazardous Organics in Soil. In 1984, samples from RASS 1, RASS 2,

RASS 3, and RASS 4 were analyzed for extractable organic priority pollutants

(Anderson Geotechnical Consultants 1984). The locations of these samples are

shown in Figure 36, Figure 37, and Drawing 38. These samples were taken at a

depth of 0-6 inches and were analyzed by gas chromatography/mass spectrometry

as specified by the California Assessment Manual (Department of Health Ser-

vices 1984). All of the extractable priority pollutants were below detection

limits at five (5) of the six (6) locations sampled. At one location (10MI)

located in RASS 3 (southeast corner of Parcel 574 on NWS Concord) 0

(Drawing 38), five (5) priority pollutants were detected at concentrations

ranging from 200-300 ppb. The compounds that were detected at this site were

fluoroanthene, pyrene, benzo(a)anthracene, chrysene, and benzo (b) and (k)

fluoranthene. As part of the same study, individual samples from RASS I

(Drawing 36) were also analyzed by gas chromatography/mass spectrometry for

purgable organic priority pollutants using EPA method 8270 (The Methods for

Evaluating Solid Waste, SW-846, July 1982). The concentrations of all of the

purgable priority pollutants were below detection limits at both locations.
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3.1.1.2 Potential for Contaminant Migration. There is potential for direct

contact with contaminated materials on site. Potential receptors include per-

sonnel working at the site during remedial activities, general site trespass-

ers, and personnel employed at adjacent industrial and agricultural

activities. The potential for direct contact is reduced somewhat by the iso-

lated locations of several of the sites and land use controls implemented by

the Navy.

3.1.2 Biological Uptake and Accumulation by Soil Contact.

3.1.2.1 Assessment of Current Biological Uptake and Accumulation. Uptake of

contaminants by plants and animals was documented in the RI (Lee et al. 1986)

and in O'Neil (1988). Bioaccumulation studies were conducted on RASS I and

RASS 2 using earthworms, plants, clams, mice, and voles.

Plant Bioaccumulation. Plant uptake of contaminants were extensively reported

in the RI (Lee et al. 1986).

Earthworm Bioaccumulation. Earthworm bioaccumulation studies were extensively

reported in the RI (Lee et al. 1986).

Clam Bioaccumulation. Clam bioaccumulation studies were extensively reported

in the RI (Lee et al. 1986) and a detailed analysis of the relationship

between clam bioaccumulation and surface water quality is presented in

Section 3.1.3.

Mice and Vole Bioaccumulation. Bioaccumulation studies on mice and voles were

reported by O'Neil (1988). Significant bioaccumulation of cadmium, lead, and

selenium was found in mice and voles. Arsenic was found in tissue of mice and

voles; however, the concentrations detected were not significantly higher than

those found in similar animals from reference areas.

3.1.2.2 Potential for Contaminant Migration. This pathway of contaminant

mobility is related to biological uptake and accumulation. Potential release

of contaminants can occur through plant uptake and may result in an accumula-

tion of contaminants at levels exceeding normal tissue contents.
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Animals feeding upon contaminated plants are at higher risk of becoming con-

taminated than animals feeding on uncontaminated plants in the same locale.

Potential release of contaminants can occur through uptake by soil-dwelling

animals. Wildlife species whose diets consist of soil invertebrates may

ingest contaminated organisms, accumulating contaminants to levels that result

in adverse physiological effects.

Contaminant mobility into aquatic ecosystems commences with rainfall-initiated

surface runoff or movement of detritus and soluble contaminants into drainage

ditches and subsequently into Suisun Bay through the actions of tidal inunda-

tion. Surface drainage also introduces soluble contaminants into the aqu tic

ecosystem. Fish are potentially exposed to any influx of contamination into

the aquatic environment by feeding upon fauna and detritus from flora that may

have accumulated contaminants.

Ground water contamination can potentially occur from soil moisture leaching

through the soil profile into the ground water aquifer. Contaminants must be

in a soluble and mobile form to leach through the soil profile. The interac-

tive effects of plant uptake, soil invertebrate absorption, and adsorption to

soil particles and organic matter provides a rather efficient biological fil-

ter to clean leachate as it penetrates the soil profile. However, as plants

and soil invertebrates die and decompose, contaminants are released and can be

susceptible to leaching into the ground water.

3.1.3 Surface Water.

3.1.3.1 Assessment of Current Surface Water Conditions.

Distribution of Potentially Hazardous Metals in Surface Waters. Several

studies provide information on the concentration and distribution of hazardous

metals in surface waters on and near RASS 1, RASS 2, RASS 3, and RASS 4.

These include the 1983 study by Pacific Environmental Laboratories (PEL) and

the 1985 study by Brown and Caldwell. The locations of these sampling sta- %

tions and the relevant data from these studies are summarized in Drawings 25,

26, and 27 (US Navy 1987). The data from RASS 1, RASS 2, and RASS 3 are

reviewed together as the surface waters on these sites are interconnected.
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The surface water samples taken from RASS 1 were from standing water following

a rainfall event. Surface waters sampled on RASS 2 included tidal wetlands

along the northern border and standing water following a rainfall event. Sur-

face waters sampled in RASS 3 included the lower portion of Nichols Creek

which flows adjacent to the Chemical and Pigment Company facility, and a fresh

water wetland adjacent to the creek.

In RASS 3, the concentrations of zinc exceeded the national acute water qual-

ity criteria (US EPA 1986c) for zinc in three (3) of the four (4) locations in

the creek (002L, 003L, and G1-3) and in four (4) of five (5) locations in the

wetland (GI-1, GI-2, K2-2, and K2-1) (Drawing 25). The concentrations of

zinc in surface waters also exceeded the acute water quality criteria at

three (3) of seven (7) locations in RASS 2 (K-3, K-2, and K-i) (Drawing 26)

and at four (4) of the five (5) locations sampled in RASS 1 (BI, B2, A2, and

A3) (Drawing 26).

The concentrations of copper were found to be in excess of national acute

water quality criteria at one (1) of four (4) locations in the creek (002L)

and at two (2) of five (5) locations in the wetlands of RASS 3 (Gl-i and K2-2)

(Drawing 25). Copper concentrations also exceeded the acute or chronic cri-

teria at three (3) of seven (7) locations in RASS 2 (Ki, K2, and K3) (Draw-

ing 26) and at four (4) of the five (5) locations in RASS I (B1, B2, A2, and

A3) (Drawing 26).

Cadmium concentrations exceeded national acute water quality criteria at

two (2) of the five (5) locations in the wetlands of RASS 3 (G-11 and K2-1)

(Drawing 25), at three (3) of seven (7) locations in RASS 2 (KI, K2, and K3)

(Drawing 26), and at four (4) of the five (5) locations in RASS I (BI, B2, A2,

and A3) (Drawing 26).

The acute and chronic criteria for zinc and the other metals discussed in

this section are derived from the current water quality criteria documents
for each metal (US EPA 1986c) and assume a hardness of 100 mg/l.
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The concentrations of lead were below national chronic water quality criteria

for all locations in RASS 3 (Drawing 25), but exceeded chronic criteria at all

seven (7) locations in RASS 2 (Ki, K2, K3, 11P5, 10R3, IOQ2, and 9R2) (Draw-

ing 26) and at four (4) of the five (5) locations in RASS i (A2, A3, BI, and

B2) (Drawing 26).

The concentrations of arsenic expeeded the national acute water quality cri-

teria at three (3) of seven (7) locations in RASS 2 (K3, lIP5, and 1OR3)

(Drawing 26) and at two (2) of five (5) locations in RASS I (A2 and A3)

(Drawing 26). Nickel exceeded the acute criteria at two (2) of aeven (7)

locations in RASS 2 (KI and K3) (Drawing 26) and at four (4) locations in

RASS 1 (A2, A3, BI, and B2) (Drawing 26).

These data show that there is significant zinc, copper, cadmium, and lead

contamination in the surface waters of RASS 1, RASS 2, and RASS 3. Since

these data are all based on total acid extractable measurements, rather than

dissolved measurements, they may overestimate the actual concentration of

bioavailable metals in the surface waters. The issue of metal bioavailability

is addressed more directly by the clam biomonitoring data which are discussed

below.

From the existing water quality data, it is difficult to determine the poten-

tial for movement of these metals from RASS 1, RASS 2, and RASS 3 into the

wetlands north and west of these areas or Suisun Bay. Zinc was not detected V

in the one (1) sample in the creek north of RASS 3, but the high detection

limit of that analysis reduces the usefulness of those data (Drawing 26). The

clam biomonitoring data discussed later in this section provide further infor-

mation about zinc movement into adjacent wetlands and the Bay. 0

In PASS 4, a surface water sample was collected from the wetlands to the

northwest of the PASS, and standing water samples were collected following a

rainfall event. Concentrations of lead were found to exceed the chronic water

quality criteria at three (3) of the four (4) locations where standing water

was examined (30EI, 30F2, and 30F3) (Drawing 27), while copper concentrations

exceeded the acute criteria at the one (1) site in the wetlands (30GI) (Draw-

ing 27). Concentrations of selenium exceeded chronic water quality criteria

3.15



at two (2) of three (3) locations where standing water was examined (30F2 and

30E1) (Drawing 27). These data suggested potential lead, copper, and selenium

contamination in the surface waters of this site. Since these measurements

are based on total acid extracts rather than dissolved, it is difficult to

evaluate the potential bioavailability of these metals based on these data.

Furthermore, with the limited number of samples, it is likewise difficult to

determine the potential for movement of these metals into the wetlands.

Potentially Hazardous Organics in Surface Water. Surface water samples from

three (3) locations were also analyzed for organic priority pollutants (PEL

1983). These samples were located in the wetlands northeast of RASS 4 (PEL

sample #15), the wetlands in RASS 3 (PEL sample #5), and the creek west of

RASS I and 2 (PEL sample #21). These samples are well located to assess the

input of hazardous organic substances into the wetlands (Drawings 36, 37, and

38). With the exception of two phthalate compounds (bis(2-ethylhexyl)

phthalate and Di-n-Butyl phthalate), none of the organic priority pollutants

were detected in these samples. The phthalate compounds were present at con-

centrations of 2-4 ppb in the samples from the wetlands of RASS 3 and the

creek west of RASS I and RASS 2. It is important to note that these phthalate

compounds are common laboratory contaminants and it is thus difficult to

determine the environmental significance of low concentrations of these com-

pounds in the PEL samples.

Clam Biomonitoring Studies. Surface water quality was also evaluated more

directly through biomonitoring techniques in which clams (Corbicula fluminea)

were used to evaluate the toxicity and bioaccumulation of metals suspended in

the surface water on site. In these studies, clams were placed in plastic

cages (10 organisms per cage) and the cages were suspended in the surface

water for a 28-day period of exposure. Since this clam is a filter feeder and

passes large quantities of water and suspended particulates through its gills

and digestive system, it serves as an excellent indicator of the potential for

bioaccumulation of water-borne contaminants. Because this species can

accumulate both dissolved metals and metal associated with fine suspended

particulates, it tends to overestimate the actual bioavailable fraction of

metals thus making it an ecologically conservative monitoring tool. The clam

blomonitoring assay is analogous to the approach used extensively in the
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national Status and Trends or "Mussel Watch" program which is used to screen N

for bioavailable contaminants in coastal waters around the world. ?

An initial clam biomonitoring study was carried out by WES in 1984 and is sum-

marized in the Final Report of the Remedial Investigation of Contaminant

Mobility (Lee et al. 1986) (Drawing 28). In this study, clams were placed at

twenty-eight (28) locations including seven (7) locations in Nichols Creek

(14F1, 13HI, 13J1, 13KI, 13LI, 13L4, and 13MI) (Drawings 28 and 29); at

three (3) locations in the wetlands of RASS 3 (12N2, 8P3, and 4R1) (Drawing 28

and 29); at three (3) locations in the wetlands of RASS I (16V4, 16V3, and

16V2) (Drawings 28 and 6); at three (3) locations where the wetlands drain

into the Pier 4 slough (1246, 1242, and 1243) (Drawings 28 and 31); at two (2)

locations to the west of the Pier 4 slough (1241 and 1245) (Drawings 28 and

31); at one (1) location where the Pier 4 slough drains into Suisun Bay (1244)

(Drawings 28 and 31); and at three (3) locations along the shore of the Bay

just north of RASS 1 (16Z1, 16Z4, and 16Z6) (Drawings 28 and 32). Clams were

also placed at four (4) upland reference locations which are located in

Nichols Creek upstream of known sources of contamination (BK1331, BK1332,

BK1333, and BK1334) (Drawings 28) and at two (2) wetland reference locations

which are west of any known wetlands contamination (BKI161 and BK1162) (Draw-

ing 28). Following the 28-day exposure period, mortality was recorded and the

tissues of the surviving organisms were analyzed for arsenic, cadmium, copper,

nickel, lead, selenium, and zinc.

A second clam biomonitoring study was carried out by WES in 1986 following the

extensive winter flooding event. Clams were placed at thirty-two (32) loca-

tions including fifteen (15) locations which had been sampled in the 1984

study and at seventeen (17) new locations. This study included four (4) loca-

tions in Nichols Creek (14F1, 13JI, 13L1, and 13MI) (Drawing 29); two (2)

locations in the wetlands of RASS 3 (2N2 and 4RI) (Drawing 29); four (4)

locations in the wetlands of RASS 2 (12SI, IOR5, 8S2, and 6SI) (Drawing 30);

eleven (11) locations in the wetlands of RASS I (IOS3, lOTI, 12V1, 12W2, 7RI,

6RI, 7T4, 7T3, 5U1, 8W2, and 5W2) (Drawing 30); five (5) locations where the

wetlands drain into the Pier 4 slough (1248, 1247, 1246, 1242, and 1243)

(Drawing 31); two (2) locations to the west of the Pier 4 slough (1241 aLid

1245) (Drawing 31); one (1) location where the Pier 4 slough drains into
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Suisun Bay (1244) (Drawing 31); one (1) upland reference site along

Nichols Creek (BK1332) (Drawing 28), and two (2) wetland reference locations

(BK1I61 and BK1162) (Drawing 28). Following 28-days of exposure, mortality

was recorded and the tissues of the surviving organisms analyzed for arsenic,

cadmium, copper, lead, and zinc.

The locations of clams from both the 1984 and 1986 WES studies are presented

in Drawings 29, 30, 31, and 32, as are the concentrations of arsenic, cadmium,

lead, and zinc for the clam tissues from these locations. Because metal bio-

accumulation standards are not available for clams, the concentrations of

metals in the tissues were compared statistically with those of reference

locations using analysis of variance and the Duncans multiple range test. The

concentrations of zinc and cadmium in clams from the reference areas in the

WES study compare well with concentrations for those same metals from native

Corbicula from sites in Suisun Bay (Luoma et al. 1984), indicating that these

concentrations represent an appropriate background range. No comparable data

are available for lead.

For the 1984 samples, concentrations of cadmium, lead, and zinc greater than

1.39, 3.21, and 200 mg/kg, respectively, were determined to be significantly

elevated relative to reference locations. By these criteria, significant

bioaccumulation of lead was limited to five (5) locations in the creek and

wetlands of RASS 3 (13LI, 13L4, 13MI, 12N2, and 8P3) (Drawing 29). The con-

centrations of lead in those samples ranged from 3.2 to 6.1 mg/kg or about

10 times the range of concentrations found in clams from reference areas

(0.3-1.0 mg/kg) (Drawing 31). Clams from these same five (5) locations also

showed significant bioaccumulation of zinc (Drawing 29). The concentrations

of zinc in these samples ranged from 200 to 256 mg/kg, which is about twice

the range of samples from the reference area (106 to 129 mg/kg) (Drawing 31).

Concentrations of lead and zinc in clam tissues were not significantly higher

than those from the reference areas for clams from any of the other locations

in the study, including those In RASS 1 and along the creek to the west of

RASS I (Drawings 30 and 31), those along the Pier 4 slough (Drawing 31), or

those on the shore of Suisun Bay (Drawing 32). The lack of significant accu-

mulation of lead and zi:ic in clams from locations closer to the Bay indicated
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that the impact of the lead and zinc contamination from RASS 3 on the water

quality of the Bay should be minimal under the flow conditions that preceded

the 1984 sampling.

Significant bioaccumulation of cadmium was detected at one (1) location in the

creek in RASS 3 (13L4) (Drawing 29), as well as at two (2) locations in the

creek near the Pier 4 slough (1242 and 1243) (Drawing 31). The concentrations

of cadmium in these samples ranged from 1.4 to 2.0 mg/kg, about twice the con-

centration range found In samples from the reference locations (0.6 to

0.9 mg/kg) (Drawing 31). Significant bioaccumulation of cadmium in the sam-

ples near the Pier 4 slough suggested some movement of bioavailable cadmium

through the wetland toward the Bay. Th: lack of significant bioaccumulation

of cadmium in clams at the mouth of Pier 4 slough (1244) (Drawing 31), how-

ever, indicated that there is no movement of bioavailable cadmium out of the

slough into the Bay itself under these flow conditions. No significant accum-

ulation of arsenic, copper, or selenium was detected in clams from any of the

locations examined in the 1984 WES study when compared with reference

locations.

The 1986 clam biomonitoring study was carried out following extensive winter

flooding. The results from this study were indicative of the potential for

resuspension and redistribution of metals from contaminated soils under flood

conditions. For these samples, concentrations of arsenic, cadmium, lead, and

zinc greater than 2.13, 3.26, 5.46, and 183 mg/kg, respectively, were deter-

mined to be significantly greater than the reference locations.

In the 1986 study, significant accumulation of lead was limited to two (2)

locations in RASS 3. The first sample was from Nichols Creek (13MI) (Draw-

ing 29) and the second was from the wetland adjacent to Nichols Creek (12N2)

(Drawing 29). The concentrations of lead in these samples ranged from 5.5 to

8.7 mg/kg compared with 0.0 to 2.2 mg/kg for the reference locations (BK1161,

BK1162, and BK1332) (Drawing 31). Significant accumulation of cadmium was

found in organisms from three (3) locations in the wetlands of RASS 3 (13MI,

12N2, and 4RI) (Drawing 29), from three (3) locations in RASS 2 (12SI, 10R5,

and 8S2) (Drawing 30), and from one (1) location in RASS I (7RI) (Drawing 30).

The concentrations of cadmium in these samples ranged from 3.3 to 3.9 mg/kg,
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compared with concentrations of 2.1 to 2.7 mg/kg for the reference locations

(BK1L61, BK1162, and BK1332) (Drawing 31). No significant bioaccumulation of

lead or cadmium occurred, however, in organisms from locations in creeks

draining into the Pier 4 slough or at the mouth of the Pier 4 slough and the

Bay, indicating that lead and cadmium from these locations were not impacting

the water quality of the Bay following the winter flood conditions.

Significant accumulation of zinc was found at one (1) location from Nichols

Creek (13MI) (Drawing 29); both (2) locations in the wetlands of RASS 3 (12N2

and 4R1) (Drawing 29); at all four (4) locations in RASS 2 (12SI, 1OR5, 8S2,

and 6S1) (Drawing 30); at eight (8) of eleven (11) locations in RASS 1 (6R1,

7RI, 7T4, 1OS3, 10TI, 12V1, 12W2, and 5W2) (Drawing 30); and at one (1) loca-

tion in the creek west of RASS 1 (1242) (Drawing 31). The concentrations of

zinc in these samples ranged from 183 to 403 mg/kg, compared with a range of

94 to 1.29 mg/kg for the reference locations (BK1L61, BK1162, and BK1332)

(Drawing 31).

No significant accumulation of zinc was found in the clams from locations in

the creeks draining into the Pier 4 slough or at the mouth of the Pier 4

slough (1243, 1241, and 1244) (Drawing 31), indicating that flooding did not

result in a significant input of bioavailable zinc to the Bay.

Significant accumulation of arsenic was found in clams from three (3) of

four (4) locations in the wetlands of RASS 2 (12SI, 8S2, and 6S1) (Drawing 30)

and at all eleven (11) locations from RASS 1 (6RI, 7RI, 7T4, 7T3, 1OS3, 1OTI,

12V1, 12W2, 5UI, 8W2, and 5W2) (Drawing 30). Clams at one (1) location in the

creek west of RASS I also had significantly elevated arsenic (1247) (Draw-

ing 31), as did those from the two (2) locations west of the Pier 4 slough

(1241 and 1245) (Drawing 31). The concentrations of arsenic in the samples

from these locations ranged from 2.2 to 3.0 mg/kg, compared with a range of

1.5 to 1.7 mg/kg for the reference locations (BK1161, BK1162, and BK1332)

(Drawing 31). No significant accumulation of arsenic was found in clams from

the locations where Nichols Creek drains into the Pier 4 slough or at the

mouth of the Pier 4 slough and the Bay (1243 and 1244) (Drawing 31).
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Summary of Surface Water Quality. An integrated view of the current status of

surface water can be gained by examining the surface water quality and the

clam biomonitoring data together.

The surface water data indicated that zinc, copper, and cadmium exceeded water

quality criteria at several locations in RASS 3 (Drawing 25). In the clam

data, zinc was significantly elevated In samples from the wetlands of RASS 3

in both the 1984 and the 1986 WES studies, confirming a serious problem with

zinc water quality in RASS 3 (Drawing 29). Cadmium was significantly elevated

in clam tissues from the 1986 WES study at these locations but at only one

location in the 1984 study (Drawing 29), suggesting that the bioavailability

of cadmium in the wetlands of RASS 3 may be dependent on flow conditions.

Clams from RASS 3 were found to have significantly elevated copper at only

one (1) location from the 1984 WES study (Drawing 29), suggesting limited

copper bioavailability in the wetlands of RASS 3. Lead was significantly

elevated in the tissues of clams from several locations in RASS 3 during both

study periods. Thus, even though lead concentrations did not exceed the water

quality criteria in RASS 3, bioavailable lead was significantly elevated in

these wetlands. These discrepancies pointed out the importance of using both

chemical and biological approaches when evaluating water quality.

In surface water samples taken in the 1984, 1985, and 1986 WES studies, the

concentrations of zinc, cadmium, copper, lead, and arsenic exceeded water

quality criteria at a number of locations in RASS 2 and LASS I (Drawing 26).

Data from the clam bioassays for the three (3) locations in RASS 1 in the

l9 ' Ludy, however, indicated that the bioavailability of zinc, cadmium,

ar'. enfi was not significantly elevated in RASS 1 and RASS 2 (Drawing 30).

In contra,, in the 1986 study the bioavailability of zinc, cadmium, and arse-

nic was significantly elevated at a number of locations in RASS 1 and RASS 2

(Drawing 30). These data suggest that zinc, cadmium, and arsenic may have

more impact on the water quality of the wetlands In RASS I and RASS 2 after

conditions of heavy flooding. Also, even though copper and lead exceeded the

water quality criteria at some locations in the wetlands of RASS 1 and LASS 2

(Drawing 26), the lack of significantly elevated bioaccumulation in any of the

clam samples (Drawing 30) suggested that these metals do not pose a signifi-

cant water quality problem at these sites.
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Taken together, these data indicate that several metals found in elevated con-

centrations in the surface waters of RASS 1, RASS 2, and RASS 3 are poten-

tially bioavailable to aquatic organisms and may currently impair the water

quality of these sites. However, the clam biomonitoring data do not indicate

that these metals have adversely impacted the water quality of Suisun Bay,

even after the flood conditions experienced in the winter of 1986. This

observation is reinforced by the natural tendency of the clam bioaccumulation

assay to overestimate the potential for bioaccumulation. However, it is dif-

ficult to draw precise conclusions about the status of water quality in this

area because water quality data were not collected concurrently with the clam

bioaccumulation studies.

On RASS 4, concentrations of lead, copper, and/or selenium were exceeded at 6

of 8 sampling locations for surface water. There were no claim assays

performed to determine bioavailability, however.

3.1.3.2 Potential For Contaminant Migration. Analysis of water samples as

well as the known physical chemistry of heavy metals indicates that the

copper, zinc, lead, and cadmium on NWS Concord are most likely adsorbed on

sediments or precipitated in relatively insoluble compounds (Huang et al.

1977). Though held in solid form, the contaminants may still be transported

by surface water. Even relatively low water velocities could effectively move

contaminated fine textured soil and sediment. Lee et al. (1986) discussed

several different potential mechanisms by which contaminated soil and sediment

are moved. These are discussed below.

Fluvial Transport. Any contamination suspended by Nichols Creek as it runs

past the Chemical and Pigment Company would be transported to RASS 2 if the

flow could reach the old SPTC culverts (section A-A plate 2.4). There are

three ways that this might occur.

First, the water in Nichols Creek, as it flows west past the location of the

old route through the culvert, could overtop the berm protecting the culvert.

Any such overtopping of the berm in this area would flow directly to and

through the culvert into RASS 2.
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Second, if the right bank of the Creek (looking downstream) overflowed at a

location about 400 to 500 feet or more upstream of the area near the culvert,

the water would flow straight north to a depression (point C plate 2.4), and

from there would flow into the ditch which runs along the south side of the 0

tracks and then westward to the culvert.

Third, if water were backed up by the culvert under the unpaved road (sec-

tion D-D plate 2.4) just north of the ATSF tracks, the water would overflow

the road and flow north to the same depression (point C plate 2.4) noted in

the second possibility above, and from there into the ditch to the culvert.

To study the peak discharge conditions which might lead to the first two pos-

sibilities outlined above, the water surface profiles of the creek under vari-

ous discharge conditions were modeled. This was accomplished with HEC-2, a

program developed by the US Army Engineer Hydrologic Engineering Center. Nine

cross sections of the creek and overbank areas were used as input, along with

peak flows for Nichols Creek and the tributary stream (Plate 2.4).

It was decided to begin by ignoring the possibility that the various culverts

* upstream (at the unpaved road and at the railroad tracks) might restrict the 0

peak flows during a storm event, and to assume that the calculated peak dis-

charge for the recurrence interval was flowing in the creek channel at the

locations of interest. Peak discharges calculated by both the rational method

and by the method of Waananen and Crippen (1977) were considered (Table 2.2).

If the calculated water surface elevation at section 8 rose above 10.0 feet,

then overflow of the berm directly into the culvert (as outlined in possibil-

ity number one above) would occur. If the calculated water surface elevation

at section 9 rose above 13.5 feet, then overflow of the right bank with flow V
to the depression (point C plate 2.4) and ditch would occur (as outlined in

the second possibility above).
.4

Discharges of 219 and 340 cubic feet/second (cfs) were used. These correspond

to recurrence intervals of about 3 years and 10 years by the rational formula,

and 10 years and 25 years by the Waananen and Crippen method. A discharge of

219 cfs did not produce overflow to the culvert by either of the possibilities
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above. A discharge of 340 cfs, however did produce overflow to the culvert by

overflowing the banks of the stream at section 9, that is, by overflowing as

outlined in possibility number two above.

Finally, the third possibility outlined above was briefly considered. Here,

the culvert pipe under the unpaved road could cause the water to back up

behind the culvert until it overflows the road. If this happened, a signifi-

cant part of the flow would continue downhill over the G-1 area and into the

right overbank area to the depression (point C plate 2.4) and the ditch,

rather than returning to the stream channel.

It appears that the culvert in the G-1 area may be inadequate, and that it is

not able to pass the peak discharge of even a two-year event (Portland Cement

Association 1964). Field observations indicate that the culvert appears to be

fairly new, and it is not known how long this culvert configuration has been

in position. However, based on field observations it appears that overflow

into the right overbank area must occur fairly frequently.

Bank and surface erosion during flood flows on Nichols Creek. The HEC-2

results for discharges of 219 and 340 cfs suggest some inferences about poten-

tial erosion or deposition of sediment. Table 3.1 shows the calculated aver-

age velocities at the upper two cross sections that were used in the model.

At section 8, Nichols Creek would spill into the old cuverts; at section 9

(upstream from 8), it would flow into the depression and then into the ditch

next to the SPTC tracks. The results at section 9 show that at the higher

discharge, velocity in the channel is lower. This is because (in the model,

at least) the flow is spread over a larger area. Maximum velocity along the

bank at the outside of the channel bend would be greater than the average.

A calculation using the shield equation (Henderson 1966) indicates that at a

flow of 219 cfs, the stream could theoretically entrain sediment particles as

large as 0.6 inches diameter at section 8, and even larger particles at

section 9. The actual erosion rate would depend on the degree of consoli-

dation and density of vegetation.
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Table 3.1
Velocity (ft/sec) in Nichols Creek above Southern
Pacific Railroad tracks, based on HEC-2 results.

219 cfs 340 cfs
Left Right Left Right

Sec. No. Overbank Channel Overbank Overbank Channel Overbank

8 .84 1.47 .90 1.01 1.64 1.10

9 3.54 --- .01 1.87 1.68 0

Before the old culvert was diverted (probably in the 1960's) suspended solid

material was deposited west of RASS 2 north of the SPTC tracks. The results •

of computed water surface profiles indicated that flood flows from a 25-year

storm would carry suspended solids over the creek bank through the culvert

onto Parcel 572 in the RASS 2 area. Any contamination from ES (Parcels 579D

and Parcel 576) and G-1 (Parcel 575) would therefore be released onto

Parcel 572.

Velocities in Nichols Creek adjacent to the Chemical & Pigment Company (above

the railroad tracks) were not calculated. Since the channel is narrower and

steeper, velocity at this location should be greater than north of the tracks.

The culverts under the tracks might pond the stream temporarily. The magni-

tude of this effect would depend largely on the amount of sediment deposited

in the culverts, which for historic conditions is not ascertainable.

The storms and flood of February 12-21, 1986 provided a unique opportunity to

determine the relationship between discharge and area flooded, and to observe

pathways of sediment movement on the site. At NWS Concord, the storm sequence

resulted in high runoff from Nichols Creek and flooding in low areas between

the ATSF and SPTC tracks. High runoff from the Sacramento-San Joaquin Delta,

combined with a high tide, caused flooding in the marsh north of the SPTC

tracks. No rain fell at NWS Concord between the week of flooding and the

observations. A peak flow estimate for Nichols Creek was based on physical

measurements made on March 14, 1986.
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Table 3.2 shows the daily rainfall amounts and recurrence intervals at

Martinez. Although the one-day amount was not unusual, the 10-day amount was

roughly a 15-year event.

Table 3.2

February 1986 Precipitation at Martinez Water Treatment Plant

Precipitation

Feb. Inches Duration

12 0.13 1 day 2 day 3 day 10 day

13 0.62

14 0.58 Depth (inches) 2.13 4.11 5.65 10.03

15 1.62 Recurrence <2 2-5 7 15

16 0.42 Interval (years)

17 1.54

18 2.13

19 1.98

20 0.89

21 0.12

Total 10.03

Flood elevations were measured at the bridge near Pier 4 (where a staff gage

was placed in 1985) and at four points along the levee at the east edge of

RASS 1. Staff gages in the marsh were either overtopped or did not show clear

flood marks. At Pier 4, the flood crest was marked by a thin line of sediment

deposited on a bridge wing wall, and a deposit of fine organic debris on a

sandbar between the road bridge and railroad bridge. Elevations of both flood

indicators were 5.03 feet NGVD. One higher flood mark (a sediment line) was

present at 5.92 feet on a piling under the bridge, but has been washed away by

rainfall on exposed pilings. The highest mark probably represents the

December 1983 high tide/storm surge, and the 5.03 mark is the flood mark from

February 1986. This probably corresponds with the high tide measurement of

6.05 feet NGVD by the Corps of Engineers at Antioch (14 miles upstream) around

noon February 21, 1986.
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Elevation of the wrack line along the Allied levee (site AA) was measured at

5.04, 5.19, 5.11, and 5.14 feet. These elevations agree well with the mea-

surement at the slough mouth (Pier 4), and indicate that the entire marsh

plain was flooded to an elevation of about 5.1 feet. This is somewhat less

than a 10-year high tide (5.7 feet). Exposed sediment in the marsh next to

the levee was mobilized. Disturbance of submerged sediment by wading stirred

clouds of white material into suspension.

Runoff from Nichols Creek caused significant flooding in RASS 3. Flooded

areas were identified in the field by 1) matted grass; 2) deposition of fine

sediment; and 3) scour of sediment. Peak discharge was calculated by the

slope-area method between Port Chicago Highway and the Chemical & Pigment Com- 0

pany plant. The flood peak was about 100 cfs, which has a recurrence interval

of about seven years, by the method of Waananen and Crippen (1977). The peak

discharge of Nichols Creek occurred two to three days before the flood tide in

the marsh.

Nichols Creek overflowed its banks at the Chemical and Pigment Company, reach-

ing the toe of the waste pond levee and flowing into a depression north of the

waste pond, probably as a result of a backwater effect from culverts under the •

fence and under the railroad spur. It also overflowed into the depression

upstream from and south of the ATSF tracks.

North of the ATSF tracks, the creek spread out and flowed in a shallow sheet,

and some flowed to the cattail marsh. In two places, however, flow from

Nichols Creek entered the ditch on the south side of the SPTC tracks. An

eastern branch of the sheet flow infiltrated through soil macropores, and

flowed through subsurface channels (or soil pipes) to the cutslope next to the

SPTC tracks, where it emerged under pressure, causing considerable erosion

damage to the cutslope. At the depression that marks the old stream channel,

the creek also escaped into the ditch, enlarging the depression and exposing

buried organic debris and a large concrete block.

Water in the ditch on the south side of the SPTC tracks flowed northwest to

the old culverts that pass north beneath the tracks onto RASS 2. Some of the

flow passed through these culverts and onto RASS 2, depositing new sediment 0
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there, and probably reworking previously deposited sediment. Since the cul-

verts are partially blocked, they could not handle all of the flow in the

ditch, and some water continued along the south site of the tracks, rejoining

the flow from Nichols Creek in the cattail marsh.

The physical evidence from the February 1986 flood indicates that a flood of

100 cfs enters the SPTC ditch at two areas, carrying sediment from Nichols

Creek to the Kiln Site. In other words, overflow to RASS 2 occurs more

frequently than previously thought.

Direct observations following the February 1986 storm indicated the major

pathways by which Nichols Creek can move sediment and redeposit it in the wet-

land. Adjacent to the Chemical Pigment Company, the stream scoured sediment

from its banks. Between the SN and the ATSF rights-of-way, the stream over-

flowed to depressions on both sides of the stream. Sediment mobilized from

upstream could thus have been deposited on the railroad rights-of-way. Below

the ATSF tracks, the stream again overflowed its banks, in two places (see

discussion above). This overflow carried sediment from Nichols Creek into the

ditch on the south side of the SPTL tracks. Water that flowed through the old

culverts beneath the SP track carried sediment from the ditch to the debris

fan next to the kiln site. During the high tide that followed, some of this

sediment could have been remobilized and carried to the wetland or to the Bay.

To summarize, thc possible sediment source areas during the February 1986

flood include: Parcel 579D-N, 579D-CP, 579D-SN, 576-SN, 576-N, 576-SF,
575-SF, 575-N, 575-SP, 574-SP, 572-SP, 573-SP, and 572-N. Possible sediment

S.

deposition areas include 579D-SN, 576-SN, 576-N, 576-SF, 575-SF, 575-N,

575-SP, 574-SP, 574-N, 573-N, 572-SP, 572-SF, 572-N, and 571-N.

Tidal Scouring. Once contaminated sediments have been deposited in the marsh,

they are remobilized by tidal action. Sediments deposited in slough channels

where velocities are higher can scour fairly rapidly and redistribute into the

tidal drainage system, eventually moving out to Suisun Bay. Sediments and

contaminants deposited on the marsh plain tend to be less mobile because of

lower velocities and lower frequency of inundation. The tidal frequency anal-

ysis indicates that a tide that would be expected on the average 1.3 times per

year is capable of distributing fine sediment over much of the marsh plain.
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The actual rate of spread of contaminants by tidal action depends on the

KN1% interaction of several variables that are difficult to quantify. These

include the particle size and density of contaminated sediment, the density of

vegetation growing on contaminated areas of the marsh, and the magnitude and

frequency of wind-generated waves during high tides. Regardless of the

complexity of the mechanisms and variables involved, however, the distribution

of arsenic and heavy metals in the marsh (Lee et al. 1986 and 1988) corre-

sponds to a large extent with the tidal drainage network.

Wave Action - Erosion of the Marsh Plain. Large amounts of contaminated sedi-

ment are mobilized by wave action during extreme tides. Extreme tides are

caused by the superimposition of storm surges on normal high tides. These

occur during the winter months and can be accompanied by local storm con-

ditions. For example, a 10-year high tide will flood the marsh plain to

depths of about 2-1/2 ft. With the long fetch of Suisun Bay to the west, con-

siderable wave action is generated that erodes surface sediments and redis-

tributes such sediments on the marsh and into Suisun Bay. The erosion is

limited by the presence of vegetation and the degree of cohesion of the

sediment.

Wave Action - Erosion of the Bayward Margin. Intense wave action, even at

normal high tides, causes erosion of the bayward margin of the marsh plain.

In the past, the edge of the marsh has experienced both erosion and accretion.

However, in the future it is more likely to undergo additional erosion than--

accretion. This is due to the reduction of sediment supply to Suisun Bay over

the last 50 years caused by dam construction, the dissipation of the "wave" of

sediment carried Into the system due to hydraulic mining in the nineteenth

century, and the sea level rise. Sea level rise is now predicted to acceler- -

ate due to global climatic changes (USEPA 1983a). This would cause substan-

tial erosion of the shoreline, distributing deposited sediments into Suisun

Bay. "

3.1.4 Ground Water.

3.1.4.1 Assessment of Current Ground Water Conditions. To date, extensive

investigations of the groundwater have not been conducted. One (1) rather 3
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abbreviated study has been conducted which directly addresses the groundwater

contamination issue. In addition, two (2) studies that indirectly address the

groundwater issue have been conducted.

Groundwater Investigations. In April and May of 1987, the Navy installed

three groundwater monitoring wells (WES-1, WES-2, and WES-3) on the north side

of the bare ground and rubble pile in the RASS 2 area (Drawing 40). Monitor-

ing wells were less than 200 feet apart and about 100 feet from the rubble

pile. The wells were located to intersect the most probable direction of

groundwater flow from the contaminated area. The wells were installed with a

6-inch hollow stem auger. Since the primary contaminants of concern were the

metals, PVC screens and casings were used. Well WES-1 was drilled to a depth

of 20 feet. Wells WES-2 and WES-3 were drilled to a depth of 15 feet because

the shallow aquifer was fully penetrated at this depth.

The three wells located in the RASS 2 area, and a background well (BG) located

approximately 1600 feet south of the RASS 2 area were sampled. The location

of the background well (BG) is also shown on Drawing 40.

Samples were collected on 16 May 1987 and 18 August 1987 and analyzed for

total and dissolved zinc, copper, cadmium, arsenic, lead, and selenium. The

data collected from these efforts are presented on Drawing 40. Results from

the first set of samples were inconclusive because of apparently high back-

ground levels of lead, indications that the water used to clean the sampling

equipment had become contaminated, and unexplained anomalies between the

values reported for the filtered and unfiltered samples. Taken at face value,

however, these data indicated the following. Cadmium concentrations in

filtered groundwater exceeded the maximum contaminant level (MCL) (0.01 mg/l)

in wells WES-1 and WES-3. Lead concentrations in filtered groundwater

exceeded the MCL (0.05 mg/l) in wells WES-1, WES-2, and WES-3, as well as the

background well.

The second round of samples produced results that appear to be more consistent

and reasonable analytically. Cadmium concentrations in filtered groundwater

exceeded the MCL (0.01 mg/I) in wells WES-1 and WES-2. Lead concentrations in

filtered groundwater exceeded the MCL (0.05 mg/l) in well WES-1. Selenium
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concentration in filtered groundwater exceeded the MCL (0.01 mg/i) in wells

WES-1, WES-2, and WES-3. Arsenic concentrations in filtered groundwater

exceeded the MCL (0.05 mg/i) in well WES-1.

Both Chemical and Pigment Company and Allied Corporation have conducted brief

investigations of the potential for groundwater contamination.

In a study for Chemical and Pigment Company, Kleinfelder and Associates (1983)

installed and sampled three (3) monitoring wells for zinc and copper (Ml, M2,

and M3). Kleinfelder (1983) found that the direction of water movement is 7

toward the northeast. All samples were within drinking water standards for

the two (2) metals. However, review of these data revealed some apparent

anomalies. For example, an outside laboratory reported results five (5) times

higher than the results obtained by Chemical and Pigment's internal labora-

tory. In addition, filtered samples were reported to have a higher concentra-
0

tion of metals than the unfiltered samples.

During the period from November 1985 through February 1987, additional samples

were collected and analyzed. Data from this sampling effort are presented in

Drawing 40. Concentrations of zinc and copper continued to be below the

drinking water standards. Data are not available, however, for lead, arsenic,

cadmium, or selenium for the monitoring wells or the supply well.

Allied Corporation conducted a groundwater investigation on the Bay Point

Works during January and February 1977. This investigation included sampling

and analysis from approximately seven (7) drill holes and twenty-four (24)

driven well points (Drawing 39). Samples were analyzed for pH, total dis-

solved solids (TDS), aluminum, fluoride, zinc, cadmium, lead, arsenic, and .

iron. Many of the samples exceeded standards for drinking water (Drawing 39).

No information is available on quality assurance/quality control (QA/QC) of

sampling and analytical techniques or well construction methods used during

this study.

Pore Water Study. A 1985 study (Brown and Caldwell) attempted to measure

potential migration of contamination through the soil pore water. Brown and

Caldwell (1985) installed soil water extractors (lysimeters) at five locations

O.
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in the contaminated area in 1985. Samples of soil pore water were collected

from two depths (12 and 24 inches) and analyzed for arsenic, selenium, and

heavy metals. Data collected during this study are presented on Drawings 40

and 41. In the KS area of Parcel 572 on NWS Concord, a sample from 24 inches

depth exceeded EPA criteria for drinking water by a factor of 80 for cadmium

and by a factor of 28 for zinc. A sample collected from a depth of 12 inches

in the eastern portion of RASS 1 (IGUl) exceeded the criterion for arsenic by

a factor of 3. The collection of water by the soil pore water extractors was

not very successful, and only a few samples were analyzed.

Soil Contamination Studies. In addition to the pore water and groundwater

investigations, soil contamination data have been reviewed to determine the

depth of contaminant migration. These studies have been described In detail

above. In general, contamination is limited to the top 12 inches of the

soils. Samples at depth have indicated the rapid attenuation of metals with

soil depth. These data support the theory that groundwater contamination from

these surficial deposits is a remote possibility.

3.1.4.2 Potential for Contaminant Migration. The geology and types of con-

tamination found on Parcels 572, 573, 574, 575, 576, 579D, and 581 on

NWS Concord combine to limit the potential for migration of contaminants into

the underlying groundwater. The potential for groundwater contamination

depends not only on the degree to which the metals are adsorbed or precipi-

tated, but also on the permeability of the soil overlying the water table. A

study by Harding-Lawson Associates (1977) found that although the peat in the

undisturbed marsh is fairly permeable, the marsh soils are underlain by a

relatively impermeable layer of stiff sandy silt at a depth of 15 to 20 feet.

Harding-Lawson (1977) and the State of California Regional Water Quality Con-

trol Board (1977) concluded that the presence of this relatively impermeable

layer makes vertical migration of contamination into the underlying usable

groundwater unlikely.

However, it was also concluded that lateral movement of contaminants within

the permeable peat near the surface was possible. A plan was implemented to

construct a barrier of reduced permeability around the north nd west perim-

eter of the Bay Point Works by compressing the peat with a surcharge created

3.32



by the construction of a dike. Subsequent testing revealed mixcd results with

permeatllities near 10- 6 cm/sec being reported (Harding-Lawson 1977).

3.1.5 Air.

3.1.5.1 Assessment of Current Air Conditions. To date, a quantitative

assessment of the air pathway has not been conducted.

3.1.5.2 Potential for Contaminant Migration. The high energy wind environ-

ment on NWS Concord results in the potential transport of contaminated soils

and dry sediments by wind action. Numerous barren areas located in the study

area are highly susceptible to this surface wind activity and movement of con-

taminants via fugitive dust is likely. Although no quantitative measurement

of the problem has been made, qualitative observations indicate that during

dry periods, fugitive dust is generated and released from the individual

RASS's. There is potential for affecting human, plant, and animal life on

uncontaminated areas of NWS Concord as well as on adjacent properties. Per-

sonnel working at NWS Concord and for the private companies adjacent to the

(" study area are potentially exposed to the risk of contamination from airborne

soil particles.

Table 3.3 shows the percentage frequency of wind direction and speed at the

Pittsburg power plant located on the shore line a few miles east of the site.

Velocity measurements were taken 33 ft above the ground, and wind speed at the

soil surface would be less. The numbers indicate that 30.2 percent of the

time, the wind blows from the southeast to west northwest at 13 mph or more,

and that wind speeds exceeding 25 mph occur 0.5 percent of the time, or about

44 hours ptr year.

This process is limited by the presence of sheltering vegetation, the cohesion

of the sediment, and wetting due to high water table. Frequent tidal inunda-

tion will tend to stabilize particles, consequently the drier, higher eleva-

tion areas such as portions of RASS 2 will be more susceptible to wind

erosion.
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3.1.6 Summary.

The movement of contaminants through air, soil, water, and biota involves com-

plex chemical and biological interactions. Consequently, biological testing

is necessary to assess the potential for contamination to move from the soil

into the biota of the ecosystem. Certain bioassay procedures have been

developed to identify and quantify the potential for contaminant mobility into

food chains. The primary point of emphasis is that contaminants exert their

greatest influence and cause the most biological damage onsite, but also may

be mobilized and act at some distance from the source.

On site contamination within each area has been documented in the RI (Lee

et al. 1986). In addition, migration of contaminants from each area is

occurring. The primary exposure pathways appear to be surface water and

biological uptake and accumulation. Secondary pathways appear to be the air

0and direct contact. The groundwater pathway appears to be of minor

importance; however, as requested by the RWQCB an extensive ground water

investigation is currently being conducted.

3.2 Environmental Protection Goals and Selected Action Levels

3.2.1 General Environmental Goals.

Large quantities of hazardous substances (primarily heavy metals) were

deposited at various areas on NWS Concord. The Remedial Investigation (Lee et

al. 1986) and previous studies (Ecology and Environment 1983; Anderson Geo-

technical 1984) have documented the distribution and migration of these haz-

ardous substances. Contaminants have been found to exceed various criteria

and levels at reference areas (Lee et al. 1986) in surface soils. It is

reasonable to conclude that these contaminated areas and the resultant migra-

tion of hazardous substances directly resulted from the improper handling of

hazardous substances.

An evaluation of the contaminant types and concentrations found in the contam-

inated areas included in this feasibility study indicates that the primary

contaminants of concern are the heavy metals, including lead, cadmium, copper, I
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and zinc, as well as arsenic and selenium. Based on a variety of existing

standards (Lee et al. 1986, 1985), the contamination has degraded surface

soils and is a present and/or potential danger to human health and the envi-

ronment, including wildlife and vegetative populations colonizing and using

the sites or areas adjacent to the contamination.

Under a no-response scenario, the primary existing and potential dangers to

the public health or welfare or the environment are:

a. Migration of sediments contaminated with arsenic, cadmium, copper,

lead, selenium, and/or zinc via surface water transport.

b. Biological uptake and accumulation of arsenic, cadmium, copper, lead,

selenium, and/or zinc.

c. Direct contact with soils contaminated with arsenic, cadmium, copper,

lead, selenium, and/or zinc.

d. Migration of dust contaminated with arsenic, cadmium, lead, selenium,

and/or zinc via the air pathway to uncontaminated areas (wind-borne fugitive -"

dust).

The goals that Section 121(b) of the Comprehensive Environmental Response,

Compensation and Liability Act, as amended, requires that the Navy attain in

selecting a remedial action are protection of human health and the environ-

ment; cost effectiveness; and utilization of permanent solutions and alterna-

tive treatment technologies to the maximum extent practicable. Section 121(a)

of CERCLA, as amended, requires that the Navy select a remedial action which

is in accordance with Section 121 of CERCLA, as amended, and to the extent

practicable, with the National Contingency Plan and which provides for cost-

effective response. Section 121(d) of CERCLA, as amended, requires that the

Navy select a remedial action which, at the completion of the remedial action,

attains a level or standard of control (with respect to any hazardous sub-

stances that will remain on site) which will at least attain:
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a. Any legally applicable or relevant and appropriate standards,

requirements, criteria, or limitations (under the circumstances of the release

or threatened release of hazardous substances) under any Federal environmental

law;

b. Any legally applicable or relevant and appropriate promulgated stan-

dards, requirements, criteria, or limitations (under the circumstances of the

release or threatened release of hazardous substances) under any State envi-

ronmental or facility siting law (which are more stringent than any Federal

standards, requirements, criteria, or limitations and which have been

identified to the Navy by the State in a timely manner. Section 121(d) of

CERCLA, as amended, however, provides that the Navy may select a remedial

action meeting the requirements of Section 121(d) of CERCLA, as amended, which

does not attain a level or standard of control at least equivalent to an

applicable or relevant and appropriate standard, requirement, criteria, or

limitation as required by Section 121(d) of CERCLA, as amended, if the Navy

finds that one or more of the following conditions exists; ,.

(1) The remedial action selected is only part of a total remedial action

that will attain such level or standard of control when completed;

(2) Compliance with such standards, requirements, criteria, or limita-

tions will result in greater risk to human health and the environment than

alternative options;

(3) Compliance with such standards, requirements, criteria, or limita-

tions is technically impracticable from an engineering perspective;

(4) The remedial action selected will attain a standard of performance

which is equivalent to that required under the otherwise applicable standards,

requirements, criteria, or limitations through use of another approach;

(5) With respect to State standards, requirements, criteria, or limita-

tions, the State has not consistently applied (or demonstrated the intention

to consistently apply) the standards, requirements, criteria, or limitation in

similar circumstances at other remedial actions within the State.
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The principal impact to the environment at NWS Concord is the contamination of

wildlife habitats in the vicinity of the site and continued migration of haz- A

ardous substances into the environment surrounding the contaminated areas at

NWS Concord. Surface soil contamination is of primary concern because of the

following potential endangerment to receptors:

a. Existing and future human users of the contaminated areas through

direct contact;

b. Existing and future wildlife users coming into direct contact with

the contaminated areas;

c. Vegetation coming into direct contact with contaminated areas;

d. Wildlife exposed to hazardous substances via food chain contamina-

tion; and

e. Human, wildlife, and vegetation exposed to contamination resulting

from the continued migration of contaminants into the environment. -

Secondary concerns include:

a. Exposure of humans in the immediate vicinity of the contaminated

areas; and

b. Release of hazardous substances via a catastrophic event such as an

earthquake or flood.

The general environmental goal for the remediation which the Navy established

calls for preventing or minimizing the release of hazardous substances causing

substantial danger to present or future human health or the environment, using

cost effective measures, without adversely impacting important wildlife habi-

tat in the long term.
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3.2.2 Specific Environmental Protection Goals

Three primary specific remedial objectives have been established for the

remedial program. These are:

a. Prevent biota from contacting contaminated soils that would threaten

them;

b. Prevent resuspension in surface water and air and redistribution of

the contaminated sediments and soils that would threaten the area flora and

fauna;

c. Minimize disturbance to the wetlands consistent with long term pro-

tection of flora and fauna; and

d. Prevent migration of contaminants into the ground water.

Remedial alternatives which may achieve these objectives and are suitable for

initial screening were developed by a three-step process. Response criteria

were first established to evaluate the acceptability of environmental and pub-

lic health impacts and anticipated performance of the alternative. This step

establishes the applicable or relevant and appropriate requirements and other

criteria as appropriate to define performance requirements and potential human

risks associated with the remedial action. Next, potentially applicable tech-

nologies identified in Section 4.0 were used to develop comprehensive site

remedial alternatives on the basis of operation and performance compatibility,

and use of acceptable engineering practice. Finally, the alternatives were

evaluated on the basis of the established criteria.

3.3 Identification of Potentially Applicable
or Relevant and Appropriate Requirements

On 17 October 1986, the President signed into law the Superfund Amendments and

Reauthorization Act of 1986 (SARA), amending and reauthorizing the Comprehen-

sive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).

SARA modified the requirements for the selection of a remedial action for the
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release, and/or threatened release, of hazardous substances on Parcels 571,

572, 573, 574, 575, 576, 579D, and 581 on the NWS Concord.

On 9 July 1987, the Environmental Protection Agency issued Interim Guidance on

Compliance with Applicable or Relevant and Appropriate Requirements (ARAR's)

(USEPA 1987a). "Applicable requirements" are those cleanup standards, stan-

dards of control, and other substantive environmental protection requirements,

criteria, or limitations established under any Federal environmental law or

promulgated under any State environmental or facility siting law which specif-

ically address a hazardous substance, pollutant, contaminant, remedial action,

location, or other circumstance of a CERCLA site. "Relevant and appropriate

requirements" are those cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations

promulgated under any Federal environmental law or promulgated under any State

environmental or facility siting law which, while not applicable to a haz-

ardous substance, pollutant, contaminant, remedial action, location, or other

circumstances at a CERCLA site, address problems or situations sufficiently

similar to those encountered at the CERCLA site that their use is well suited

to the particular site.

The interim guidelines distinguish three (3) different types of ARAR's:

a. Locational requirements, which set restrictions on activities or

limits on contaminant levels depending on the characteristics of a site or its

immediate environs.

b. Performance, design, or other action-specific requirements, which set

controls or restrictions on particular kinds of activities related to manage-

ment of hazardous substances, pollutants, or contaminants.

c. Ambient or chemical-specific requirements, which set health or risk-

based concentration limits in various environmental media for specific hazard-

ous substances, pollutants, or contaminants.

As part of the initial feasibility study process (Cullinane et al. 1986), the

Navy identified Federal statutes, regulations, and other authorities with
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which the Navy may have to comply in responding to the release or the threat

of the release of hazardous substances on Parcels 571, 572, 573, 574, 575,

576, 579D, and 581 on NWS Concord. These included the following:

a. The Comprehensive Environmental Response, Compensation and Liability

Act, 42 U.S.C. 9601 et seq.

b. The Resource Conservation and Recovery Act, 42 U.S.C. 9601 et. seq.

c. The Federal Water Pollution Control Act, 33 U.S.C. 1251 et. seq.

d. The River and Harbor Act, 33 U.S.C. 401 et. seq.

e. The Endangered Species Act, 16 U.S.C. 1531 et. seq.

f. The Migratory Bird Conservation Act, 16 U.S.C. 703 et. seq.

The Safe Drinking Water Act, 42 USC 300 f et. seq.

h. The National Oil and Hazardous Substances Contingency Plan, 40 C.F.R.

Part 300.

i. Solid Waste, 40 C.F.R Subchapter I.

j. Designation of Hazardous Substances, 40 C.F.R. Part 116.

k. Determination of Reportable Quantities for Hazardous Substances,-~.
40 C.F.R. Part 117.

1. Regulatory Programs of the Corps of Engineers, 33 C.F.R. Parts 320-~~330. -

m. Section 404(b)(i) Guidelines for Specification of Disposal Sites for

Dredged or Fill Material, 40 C.F.R. Part 230.

n. Endangered and Threatened Wildlife and Plants, 50 C.F.R. Part 17.

o. Response to Environmental Damage, Executive Order 12316, 46 Fed.

Reg. 42237 (14 August 1981).

p. Protection of Wetlands, Executive Order 11990, 42 Fed. Reg. 26961

(25 May 1977).

Memorandum of Understanding Between the Department of Defense and the

Environmental Protection Agency for the Implementation of P.L. 96-510, The

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

(12 August 1983).

r. Memorandum of Understanding Between the Department of the Navy and S

the U. S. Fish and Wildlife Service Relating to Designation of Wetland Pre- ,,

serve on the Naval Weapons Station, Concord, California (I February 1984). -

s. Region IV Oil and Hazardous Substance Pollution Contingency Plan.

t. Memorandum from Secretary of Defense (2 November 1981).
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u. Navy Assessment and Control of Installation Pollutants Program.

As part of the initial feasibility study process (Cullinane et al. 1986), the

Navy also identified state statutes and regulations which may provide guidance

to the Navy in responding to the release or the threat of release of the

hazardous substances on Parcels 571, 572, 573, 574, 575, 576, 579D, and 581 on

NWS Concord. These include the following.

a. The California Solid Waste Management, Resource Recovery and Recycl-

ing Act of 1972, California Government Code, Title 7.3, Chapter 1, Sec-

tion 66700, et. seq.

b. The California Hazardous Waste Control Act, California Health and

Safety Code, Division 20, Chapter 6.5, Section 25100, et. seq.

c. The California Underground Storage of Hazardous Substances Act, Cali-

fornia Health and Safety Code, Chapter 6.7, Section 25280 et. seq.

d. The California Porter - Cologne Water Quality Act, California Water

Code, Division 7, Section 13000 et. seq.

e. The California Coastal Act, California Public Resources Code, Divi-

sion 20, Section 30000 et. seq.

f. Migratory Birds, Article 3, Sections 355-357, Fish and Game Commis-

sion, California Fish and Game Code, Division 1, Section 101 et. seq.

.. Keene-Nejedly California Wetlands Preservation Act, California Public

Resources Code, Chapter 7, Section 5810 et. seq.

h. San Francisco Bay Conservation and Development Commission, California

Government Code, Title 7.2, Section 66600, et. seq.

i. Suisun Marsh Preservation Act of 1977, Public Resources Code, Divi-

sion 18, Chapter 3, Section 29200 et. seq.

1. Endangered Species, Chapter 1.5, Section 2050 et. seg. , California

Fish and Game Commission, California Fish and Game Code, Div. 3, Section 2000

et. seq.

k. California Hazardous Waste Management Regulations, California Admini-

strative Code I - Title 22, Social Security, Division 4, Environmental Health,

Chapter 30 Minimum Standards for Management of Hazardous, and Extremely Haz-

ardous Wastes.

1. California Water Regulations, California Administrative Code,

Title 23, Waters, Chapter 3 - State Water Resources Control Board, Sec-

tions 1050 through 2836.

I!
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In 1987, the EPA (1987b) identified a number of potentially applicable or

relevant and appropriate requirements for site cleanup. These are listed in

Table 3.4. In 1987, the EPA (1987b) also developed a list of other federal

criteria, advisories, guidance, and state standards to be considered. These

are presented in Table 3.5.

In response to the enactment of SARA in 1986 and as part of the feasibility

study process, the Navy requested the Environmental Protection Agency and the

State of California Department of Health Services, Regional Water Quality Con-

trol Board, Bay Area A in Quality Management District and Department of Fish

and Game to identify any requirements, standards, criteria, and/or limitations

which such agencies believe are applicable or relevant and appropriate to the

Navy's response to the release or the threat of release of hazardous sub-

stances on Parcels 571, 572, 573, 574, 575, 576, 579D, and 581 on NWS Concord.

A summary of responses received to date is provided below.
I

The U.S. EPA, Region 9 provided general guidance (USEPA 1987c) on ARAR identi- V
fication. Specific guidance was limited to a recitation of ARARs identified

in Section 121(d) of SARA which cites federal environmental laws that may be

considered ARARs including but not limited to the Toxic Substances Control

Act, the Safe Drinking Water Act, the Clean Water Act, the Clean Air Act, the

Marine Protection, Research and Sanctuaries Act, the Solid Waste Disposal Act,

and the National Oil and Hazardous Substances Pollution Contingency Plan.

The California Department of Fish and Game (California Department of Fish and

Game 1987) identified the California Fish and Game Code, Section 5650 a-f,

which prohibits the discharge of materials which are deleterious to fish,

plant life, or bird life, as a potential ARAR. Furthermore, the deposition of

such materials or allowing such materials to remain in place where they can

enter waters of the state is likewise prohibited (California Department of

Fish and Game 1987). The Fish and Wildlife Coordination Act was also

identified as a potential ARAR. General guidance was also provided as

follows.

mix.
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"Your request for specific criteria on parameters of concerns is not
feasible at this time. The Department has no established cleanup cri-
teria as do many other State and Federal regulatory agencies. The chem-
ical form and bioavailability of most heavy metals as well as other toxic
and/or bioaccumulative substances determine the potential mode and rate 0
of effect. Our principal objective in evaluating any project-related
data is to identify substances of concern to fish and/or wildlife and
suggest or seek biological means to identify any potential deleterious
effects. We consider any exposure, regardless of duration which causes
mortality, or impairment of sensory, respiratory, or reproductive func-
tions of fish or wildlife, or contamination which renders fish or wild-
life unfit for human consumption to be deleterious. We also consider the
requirements and criteria established by other agencies in evaluating
impacts on fish and wildlife resources, notably the water quality objec-
tives set by the Regional Water Quality Control Board and the State Water
Resources Control Board under authority of the California Porter-Cologne
Act and the Federal Clean Water Act. However, in most cases absolute
numerical criteria do not provide the range of considerations we try to

employ to protect fish and wildlife resources."

The California Regional Water Quality Control Board, San Francisco Bay Region

identified the California Water code as a potential ARAR.

The Bay Area Air Quality Management District identified the California Health

and Safety Code as a potential ARAR.

•S
The California Department of Health Services provided the "California Stan-

dards, Requirements, Criteria, and Limitation for Hazardous Waste Cleanups

Pursuant to Section 121(d)(2) of the Superfund Amendment and Reauthorization

Act, June 1987." This list is presented in Table 3.6 (California Department

of Health Services (1988). In addition, DOHS provided a list of chemical

specific action levels for a variety of chemicals.

3.4 Potential Site Specific Action Levels

Remedial actions are those responses to releases that are consistent with

permanent remedy to prevent or minimize the release of hazardous substances so

that they do not migrate to cause substantial danger to present or future pub-

lic health or welfare or the environment (USEPA 1984b). This is to be

accomplished usitg a cost effective remedial action alternative that does not

in itself pose a significant long term adverse impact to important wildlife

habitat. To implement these goals, site specific action levels were

developed.
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The primary media of concern for each RASS included in the feasibility study

at the NWS Concord are contaminated soils. Two general types of threats are

considered when developing criteria for soils: (1) direct contact by intrud-

ers onto the site, and (2) contamination of other environmental media by the

soils (USEPA 1985). For locations containing important wildlife habitat, such

as those found on NWS Concord, the potential for biological uptake, bioaccumu-

lation, and bioconcentration must also be addressed. Unfortunately, there are

no currently promulgated environmental criteria or standards for contaminants

in soils, except PCB-contaminated soils.

In those cases where no specific criteria or standards are available, the

extent to which other Federal environmental and public health requirements are

applicable or relevant and appropriate to a specific site, and the extent to

which other Federal criteria, advisories, and guidance and State standards are

pertinent may be considered in developing the remedy (USEPA 1984b). For NWS

Concord, a variety of possible criteria and standards were evaluated.

Specific criteria for each RASS were developed to account for the different

conditions found on each RASS. Criteria initially considered in the RI (Lee

et al. 1986) are presented in Table 3.7. Potential criteria for use in this

FS are presented in Table 3.8. These are discussed individually below.

3.4.1 Contaminant Content of Soils.

3.4.1.1 Absolute Relationship to Reference Levels. Consideration was given

to the remediation of contaminated soils above typical concentrations found in

reference areas, Sites BK116 and BK133 on Figure 2, not believed to be

impacted by the contamination. This may be an appropriate criterion since the

release of metal contamination has resulted in concentrations exceeding those

of soil concentrations prior to the release or discharge of contamination.

Cleanup of all contaminated soil would return the environment to its original

condition as indicated by the soil metal concentrations found at the reference

areas. Application of this criterion would represent a strict interpretation

of the RCRA standard for clean closure and would result in the largest area

for implementation of remediation.
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Table 3.7

Criteria Used for Evaluation in the RI

Criteria Measure of Contamination

Soil Contents Exceeding remote reference areas
Statistically above reference areas
Exceeding MASSA

Exceeding direct contact (soil ingestion)

Mortality Plants
Earthworms

Soil invertebrate diversity/abundance

Bioaccumulation
Plants Critical content

Statistically above reference areas FDA

Earthworms Statistically above reference areas FDA

Clams Statistically above reference areas FDA

1 MASSA - Maximum Allowable Sewage Sludge Application.

Based on a general understanding of environmental response to contamination

and site specific information collected during the RI, application of this

criterion may be overly protective. The environment has a certain assimila-

tion capacity before an adverse impact occurs and in some areas of the contam-

inated sites an adverse environmental impact is not readily apparent. In

addition, clean up of the large area that would be required if this criterion

were applied would result in the temporary and possibly ]one term loss of an

extensive amount of productive wildlife habitat and wildlife, including endan-

gered species, currently living in the area.

3.4.1.2 Statistical Relationship to Reference Levels. Since soil metal con-

centrations in both the reference and contaminated areas varied widely, the

use of statistical differences in soil values in the reference areas,

Sites BK1l6 and BK133 on Figure 2 were evaluated as an alternative criteria to

the clean up to reference criterion. Application of this criteria accounts

for the variability of soil concentrations existing on a soil surface prior to

the contamination by a discharge or release of metal contaminants. This

criteria is less conservative than the return to reference area quality, and

would result in reduced removal of hazardous substances. This criterion,

however, does not consider the biological Impact of increased soil metal con-

tent. Application of this criteria would result in extensive areas of
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Table 3.8

Potential Criteria for Evaluating Scope of Required Remediation

Criterion Measure of Contamination

Contaminant Content Exceeding Highest Background Level
of Soils Statistically Exceeds Background Level

Exceeding MASSA
Exceeding TTLC
Exceeding STLC
Exceeding EP
Low pH

Direct Contact Exceeds California DOHS Recommendations

Human Ingestion Soil Ingestion Standards

Bioaccumulation
Plants Critical Content

Statistically Above Reference Areas
FDA Standards

Animals
Earthworms Statistically Above Reference Areas

FDA Standards •

Mice and voles Statistically Above Reference Areas
FDA Standard

Clams Statistically Above Reference Areas
FDA Standards

0Indirect Contact
Surface Water Ambient Water Quality Standards
Ground Water Drinking Water Standards (MCL or MCLG)
Air California Applied Action Levels

Habitat Quality Death of Plants or Animals
Undesirable Change in Biotic Composition 0
Extent of Barren Areas

remediation and would have a major impact on existing wildlife, including

endangered species, and habitat. 0-

3.4.1.3. Maximum Allowable Sewage Sludge Application (MASSA). The United

States Department of Agriculture has established guidelines for the maximum

amount of sewage sludge metals that can be applied to agricultural cropland •

(Table 3.9). Soil metal concentrations in excess of these values will result

in unz:ceptable contamination of crops grown on the sludge amended soil. Such

crops would be restricted from human and animal consumption. These guidelines

can be used to evaluate the suitability of land for agricultural use. The

* ]. MASSA values were established for arable agricultural land that is usually not
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Table 3.9 Old

Background Levels and Allowable Applications of Several Heavy

Metals for US Cropland Soils from Holnigren et al. (1987)

and Peddicord et al. (1986)

No Effect Median
Concentration in Allowed Allowed

Surface Soils, mg/kg Addition* Application**
Parameter 5 Percentile Median 95 Percentile kg/ha mg/kg

Pb 4.0 11 27 1,000 511

Zn 7.3 54 129 500 304

Cu 3.7 19 96 250 144

Ni 3.8 19 59 125 82

Cd 0.035 0.20 0.78 5 2.7

pH 4.6 6.1 8.1 .--

* Allowed application is mixed into the 0-15 cm (0-6 in.) surface layer of

soil. I
** Dry weight basis.

flooded for significant time periods during the year; however, these MASSA

values can potentially be used for soils that tend to dry out and oxidize

during some time during the year. Consequently, the MASSA values could be

considered as relevant and appropriate criteria for wetland areas that

intermittently dry out during the year. An additional argument for the appli-

cation of the MASSA criteria is the historical use of the wetland area for

animal grazing.

3.4.1.4 Total Threshold Limit Concentration (TTLC) and Soluble Threshold

Limit Concentration (STLC). The State of California has selected criteria for

identifying hazardous substances that are persistent and bioaccumulative based

on the metal concentration as determined by a nitric acid extraction (TTLC)

and a citric acid extraction (STLC). If either the TTLC or STLC exceed

specified values, the material Is considered to be hazardous and must be man-

aged as a hazardous material. The TTI,C and STLC criteria were developed to

protect ground water at waste disposal landfills and are generally used to

evaluate disposal requirements for excavated materials. TTLC and STLC limits

are presented in Table 3.10. p
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Table 3.10

Threshold Limit Concentration*

Parameter Total, mg/kg (TTLC) Soluble, mg/k (STLC) S

As 500 5.0
Ba 10,000 100
Cd 100 1.0
Cr 2,500 560
Cu 2,500 25
Pb 1,000 5.0
Se 100 1.0
V 2,400 24
Zn 5,000 250

* Wet-weight basis.

3.4.1.5 Extraction Procedure Toxicity. The U.S. Environmental Protection

Agency has promulgated the Extraction Procedure Toxicity (EP) for determining

the hazardous nature of a contaminated or waste material. The EP test is

similar to the STLC test procedure except that an acetic acid ieachtng fiu1d

is used rather than a citric acid. Materials failing this EP are classified

as hazardous and must be handled as RCRA materials. EP criteria are presented

in Table 3.11. Like the TTLC/STLC requirements, the EP test is designed to

evaluate disposal requirements rather than the need for removal. The USEPA is

currently developing a new procedure, the Toxicity Characteristic Leaching

Procedure (TCLP), that is expected to replace the EP as the appropriate test

method. For metals analysis, however, the EP and TCLP are nearly identical.

3.4.1.6 Low Soil pH Values. A measure of the soil's acidic nature can be

used as a criterion because of associated biological and chemical reactions. '

The presence of bacteria is curtailed when pH falls below 5.5, and many plant

species and soil invertebrates cannot live and survive in strongly acid soils.

At low pH values, some contaminants such as cadmium, copper, nickel, lead, %

zinc, and iron become toxic, while others such as phosphorous become unavail-

able for plant uptake. This criterion is readily measured and consequences of

a change in pH are based on extensive research.

3.4.1.7 California DOHS Recommendation. The California Department of Health

Services provides general guidance on the acceptable limit of contaminants in

soils (DOHS 1986). In general, the methodology suggests calculations of the
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Table 3.11

Limiting Criteria for Extraction Procedure (EP) Leachate

Concentration
Parameter (mg/)

Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0
Endrin (1,2,3,4,10,10-hexa- 0.02

chloro-1,7-epoxy-
1,4,4a,5,6,7,8,8a-octahydro-
1,4-endo, endo-5,8-dimeth-
ano-naphthalene.

Lindane (1,2,3,4,5,6-hexa- chlor- 0.04
oxychlohexane, gamma isomer.

Methoxychlor (1,1,1-Trichloro- 10.0
2,2-bis [p-methoxy-
phenyllethane)

Toxaphene (C H10C Technical 0.5
chlorinate~amphe ene, 67-69
percent chlorine).

2,4-D (2,4-Dichlorophenoxy- 10.0
acetic acid).

2,4,5-TP Silvex (2,4,5-Tri- 1.0
chlorophenoxyproplonic acid).

RSCL = DWS x 100 x 10

where:

RSCL = recommended soil cleanup level,

DWS = drinking water standard

100 = attenuation of contaminant in soil, and

10= dilution of contaminant by groundwater.

recommendpd soil cleanup level (RSCL) using methodologies similar to those

used to calculate levels that are used to designate Group I waste. In gen-

eral, the cleanup level is calculated as follows.

3.4.2 Direct Contact.
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3.4.2.1 Human Ingestion. Criteria that protect the health of humans or ani-

mals coming into direct contact with the contaminated soils may be relevant

and appropriate at the various sites. This criteria considers the continual

and direct contact of humans and wildlife with hazardous substances. Such

criteria were developed for Celtor Chemical (USEPA 1985). These criteria are

summarized in Table 3.12. The criteria presented in Table 3.12 are based on

the standards promulgated under the Clean Water Act (CWA) and the Safe Drink-

ing Water Act (SDWA). Specifically, allowable soil concentrations were deter-

mined using the National Ambient Water Quality Criteria for Protection of

Human Health (WQCPHH) or the Maximum Contaminant Level (MCL's), as promulgated

under the CWA and SDWA respectively. First, an acceptable daily dose was com-

puted by multiplying the WQCPHH or MCL for a given contaminant by two liters,

which is the maximum daily ingestion rate. This computed daily dose is then

divided by 10 grams or 0.1 gram, which is the U.S. Certer for Disease Con-

trol (CDC) maximum estimated ingestion rate of soil for a child and adult,

respectively. The result is a range of contaminant concentration in the soil

that would fully protect human health.

Table 3.12

Action Levels Based on Soil Ingestion1

Concentration2  Concentration 3

Parameter (mg/kg) (mg/kg)

Arsenic 10-10,000 100
Cadmium 2-200 25

Copper 200-20,000 2,500

Lead 10-1,000 500

Zinc 1,000-100,000 5,000

1. USEPA 1985 (Celtor Chemical Record of Decision).
2. Based on application of ambient water quality criteria for protection of

human health.
3. Action levels selected for Celtor Chemical site.

3.4.2.2 Bioaccumulation. One of the major impacts associated with contami-

nated soils is the actual and/or potential bioaccumulation of contaminants in

plants and animals inhabiting the area of contamination. The bioaccumulation

3.69



criteria considers the potential for biological impact of metal contamination

in the environment as a function of the movement of metals from the soil into biota

contact with the contaminated soils. This criterion would be closely related

to adverse biological impact of a discharge or release of hazardous sub-

stances. Extensive bioaccumulation studies using an aquatic animal (a clam,

Corbicula fluminea); a plant (Cyperus esculentus); and a soil invertebrate

(the earthworm, Eisenia foetida) were conducted as a part of the RI (Lee

et al. 1986). In addition, and subsequent to the RI, tissue analyses were

performed on specimens of the house mouse (Mus musculus) and California vole

(Microtus californicus) collected from RASS 1 and 2. Bioassay procedures

using these organisms to indicate potential toxicity and bioaccumulation of

hazardous substances could be used to establish clean up criteria. However,

an application of a bioaccumulation criterion is difficult because of the

extensive and complex testing regimes that would be required to verify contam-

inant uptake and the variety of criteria that could potentially be applied.

A variety of criteria could be applied to determine unacceptable levels of

bioaccumulation in plants and animals. Table 3.13 presents action levels for

contaminants accumulated in aquatic organisms. Table 3.14 presents action

levels based on phytotoxicity in plant materials. Tables 3.15 and 3.16

present action levels for contaminant concentrations in plants and foodstuffs.

Table 3.17 summarizes soil concentration criteria developed by a variety of

authors for plant bioaccumulation and toxicity as well as for soil ingestion.

3.4.3 Indirect Contact.

3.4.3.1 Ambient Water Quality Criteria. Ambient water quality criteria

(AWQC) have been promulgated under the Clean Water Act for the protection of

human health and aquatic organisms. The AWQC for the contaminants of concern

at NWS Concord are presented in Table 3.18.

The AWQC were developed to assess water quality. Such criteria cannot be

directly applied to contaminated soil media. The AWQC can be applied as an

indicator of the need for remedial actions if surface water quality is deter-

mined to violate AWQC.

°b%?
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Table 3.13

Action Levels for Contaminants ir. Aquatic Organisms for
Human Consumption from Peddicord et al. 1986

Maximum
Action Level* Concentration**
mg/kg (wet mg/kg (wet

weight edible weight edible
Chemical Food portions) portions)

Aldrin Fish and shellfish 0.3

Antimony All nonspecified foods 1.5
(including seafood)

As Fish, crustacea, 1.0
molluscs

Cd Fish 0.2
Molluscs 1.0

Chlordane Fish 0.3

Cu Molluscs 70.0
All nonspecified foods 10.0

(including seafood)

DDT, DDE, TDE Fish 5.0

Dieldrin Fish and shellfish 0.3

Endrin Fish and shellfish 0.3

Heptachlor, Hepta- Fish and shellfish 0.3
chlor epoxide

Hexachlorocyclohexane Frog legs 0.5
(Benzene
hexachloride) 0

Kepone Fish and shellfish 0.3
Crabmeat 0.4

Pb Molluscs 2.5
All nonspecified foods 1.5
(including seafood)

(Continued)

* United States Food and Drug Administration (FDA) Action Levels for
i oisonous or Deleterious Substances in Human Food.

** Australian National Health and Medical Research Council Standards for
Metals in Food, May 1980

Action level is for these chemicals individually or in combination. How-
ever, in adding concentrations, do not count any concentrations below the
following levels:

Chemical Minimum Level (mg/kg)
DDT, DDE, TDE 0.2 "U

Heptachlor, heptachlor epoxide 0.3
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Table 3.13 (Concluded)

Maximum
Action Level* Concentration**

mg/kg (wet mg/kg (wet
weight edible weight edible

Chemical Food portions) portions)

Hg Fish, crustacea, 0.5
molluscs

Methylmercury Fish, shellfish, other 1.0
aquatic animals

Mirex Fish 0.1

PCB (total) Fish and shellfish 2.0

Se All nonspecified foods 1.0
(including seafood)

Tin Fish 50.0

Toxaphene Fish 5.0

Zn Oysters 1,000.0
All nonspecified foods 150

(including seafood)

** This is not an action level but a tolerance limit established through the
rulemaking process.

The AWQC can be used as a rough estimate of the toxicity of various

contaminants.

3.4.3.2 Drinking Water Criteria. Maximum Contaminant Limits (MCL's) and

Maximum Contaminant Limit Goals (MCLG's) have been proposed and/or promulgated

Vunder the Safe Drinking Water Act. The MCL's and MCLG's for the contaminants

of concern at NWS Concord are presented in Table 3.19. MCL's and MCLG's are

specifically identified by SARA as being potentially relevant and appropriate

for CERCLA remedial actions.

The MCL's and MCLG's cannot be directly applied as action levels for cleanup

of contaminated soils. However, they are an indicator of the need for reme-
dial actions if ground water is affected. Since contamination on all the

RASS's on NWS Concord is believed to be surface soil contamination, the MCL

and MCLC values are only of indirect value in determining cleanup action

levels. 3.2
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Table 3.14

Demonstrated Effects of Contaminants on Plants .

(Taken in part from Table C-5 in Lee et al. 1984) L

Plant Growth
"Critical" 10% Yield 25% Yield
Content** Reduction Reduction

Contaminant Normal* mg/kg leaves mg/kg leaves mg/kg leaves Phytotoxic

As 0.1-1 ...... 3-10

Cd 0.1-1 8 15 Varies 5-700

Cu 3-20 20 20 20-40 25-40

Ni 0.1-5 11 26 50-100 500-1000 1,

Pb 2-5 ........ S
Se 0.1-2 ...... 100

Zn 15-150 200 290 500 500-1500 :

All values are dry weight basis. S

From Chaney (1983). Normal--tissue content normally observed in healthy

plants.
** From Davis et al. (1978), Davis and Beckett (1978), and Beckett and Davis

(1977). Tissue content above which detrimental effects have been observed
in plants.
From Chaney (1983). Phytotoxic--tissue content observed in dying or dead 0

plants.

3.4.3.3 California Applied Action Levels. The California Department of

Health Services provided applied action levels for a variety of chemicals.

Those that are relevant to NWS Concord are listed in Table 3.20.

3.4.4 Habitat Quality

Another criterion that might be appropriate to the NWS Concord contamination .- 0

is the current status of wildlife habitat. This criterion may be applied by

using a quantitative evaluation of habitat quality or by subjective impres-

sions. The basic determinants of quality are the availability of adequate

food and cover for residents and users of the area, and the lack of factors

that injure organisms and populations. Biological determinants are primarily

the composition of the plant and animal communities, i.e., species' presence

or absence, distribution, relative abundance, diversity, biomass, and growth

form. Physical factors such as drainage, soil texture, and land use of
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Table 3.17

Recommended or Regulated Limitations on Potentially Toxic

Constituents in Surface (0-15 cm) Soils from

Lee et al. (1986)

Basis for Soil
Limitation Contaminant Concentration Reference

Soil Ingestion Pb 500 mg/kg EPA (1977)

Hg 5 mg/kg

PCBs etc. 2.0 mg/kg Fries (1982)

Plant Uptake Cd 2.5 mg/kg (pH 5.5) EPA (1979)

Phytotoxicity Zn 250 mg/kg Logan and Chaney (1983)

Cu 125 mg/kg

Ni 62 mg/kg

Co 62

All values are dry weight basis.

adjacent areas are also considerations. Chemical factors such as the presence

of hazardous substances in concentrations greater than reference or previous

conditions are also determinants of habitat quality.

The presence of areas on NWS Concord that do not support vegetation, perhaps

because of elevated concentrations of hazardous substances, is a subset of the

habitat quality criterion. These areas are easily identified through visual

inspection and are generally discrete in their distribution. Barren areas are

a potential criterion because, in addition to lacking vegetation with its

associated attributes and life forms, they support less diversity and abun-

dance of soil invertebrates due to the lack of plant roots. These factors

result in lowered quality of habitat for most organisms, whether or not any

hazardous substances are present and available.

3.5 Selection of Criteria for Level of Remediation

3.5.1 Analysis of Remediation Area for Potential Criteria. The application

of the potential criteria evaluated in Section 3.3 result in the remediation

of substantially different areas. The area of remediation for each potential

3.76
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Table 3.18

Ambient Water Quality Criteria

Protection of
Human Health

Protection of Aquatic Organisms Fish Water
Freshwater Marine Consumption and Fish

Acute Chronic Acute Chronic Only Ingestion
Chemical (11g/ ) (Pg/) (ig/) (11g/i) (1g/) (ig/)

2- 2
Arsenic (total) - - - - 0.0175 0.0022

3 3 3 3
Arsenic (V) 850. 48. 2,319. 13. - -

Arsenic (III) 360. 190. 69. 36. - -

Cadmium 3.94 1 .14 43. 9.3 - 10.

Chromium (VI) 16. 11. 1,100. 50. - 50.
4 4 3Chromium (IT1) 1,700. 210. 10,300. - 3,433.mg/t 170.mg/t
4 4 5 5Copper 18. 12. 2.9 - 1,000. 1,000.

Iron - 1,000. - - - 0.3 mg/t

Lead 82. 4  3.24 140. 5.6 - 50.
4 4

Nickel 1,400 160. 75. 8.3 100 13.4

Selenium 260. 35. 410. 54. 0 10.
4 4 5 5Zinc 120. 110 95 86 5,000. 5,000

I All values in vig/i unless otherwise noted.

2 Human health criteria for carcinogen reported at 10-6 risk level.

3 Insufficient data to develop criteria. Value presented in lowest observed
effect level (LOEL).

4 Hardness dependent criteria (100 mg/t CaCO3 used).

5 Insufficient data to develop criteria value presented base en organoleptic
data.

Source: EPA 440/5-86-001, "Quality Criteria for Water," (The Gold Book).

criteria that addresses soil contamination is presented in Table 3.21. For

purposes of this study, contamination is defined as areas where soil contents

are statistically above reference area level plus areas of statistically

significant bioaccumulation in plants and animals. The area of proposed

remediation under each criteria is illustrated in the set of figures (Lee,

Cullinane, O'Neil 1988) that accompany this volume of the FS. Table 3.22

presents a key matrix to these figures and the respective cleanup criteria.

3.77
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Table 3.19

National Drinking Water Standard

Maximum Contaminant Level Maximum Contaminant Level Goal

Parameter (lig/,) (g/z)

Arsenic 50 50

Cadmium 10 5

Chromium (Total) 50 120

Copper 1000 1300

Iron 1  300 --

Lead 50 20

Nickel --.

Selenium 10 45

Zinc 5,0001 --

1 Secondary Standard. All other parameters are primary standards.

Table 3.20

California Applied Action Levels (AAL) for Water

Biological AALwater
Substance Receptor (mg/l) Test Comment

Arsenic Aquatic 0.074 Freshwater species

Arsenic Aquatic 0.0224 Saltwater species
Cadmium Aquatic 0.00017 Freshwater species
Cadmium Aquatic 0.0051 Saltwater species

Chromium Aquatic 0.051 Freshwater species

Chromium Aquatic 0.00153 Saltwater species

Copper Aquatic 0.0043 Freshwater species
Copper Aquatic 0.0060 Saltwater species

Lead Aquatic 0.012 Freshwater species

Lead Aquatic 0.0044 Saltwater species

3.78
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Table 3.22
Cleanup Criteria/Figure Matrix by RASS

Figure
Cleanup Criteria RASS 1 RASS 2 RASS 3 RASS 4 0

Exceeding Soil Metal Content
of Reference Area 11,12,13 11 35 44

Soil Metal Statistically Higher
Than Reference Area 14 14 36 45

Soil Metal Content Exceeding 
0

MASSA Values 15 15 37 46

Areas of Death or Statistically
Significant Bioaccumulation 16 17,18 16 38 47

Area of Contamination 19,20,21 19 39 48

Areas Where Soil Metal Content
Exceeds STLC or TTLC Values 22 22 40 49

3.5.2 Rationale for Selecting Remediation Area

The analytical process for determining appropriate remedial actions for each

RASS on NWS Concord was initiated by identifying and evaluating applicable or

relevant and appropriate Federal and State chemical specific requirements

under the circumstances of the release or threatened release at the contami-

nated sites with respect to the soil contamination, possibility for direct

contact, migration of contaminated sediments through the surface water path- 0

way, and bioaccumulation (Section 3.3.2). No applicable quantitative Federal .

or State cleanup standards exist that can be directly related to cleanup of

contaminated soils found on the NWS Concord; however, several relevant and ,

appropriate criteria by which cleanup standards could be established do exist.

Both RCRA and CERCLA, amended by SARA, were enacted to protect human health

and the environment from the release and the threat of release of the sub-

stances detected on Parcels 572, 573, 574, 575, 576, 579D, and 581 of S

NVS Concord. RCRA and the preamble of the NCP provide that the standards for

hazardous waste treatment, storage, and disposal facilities promulgated under

RCRA, 40 CFR 264 are consistent with the goals of long term protection of

public health and welfare and the environment contained in CERCLA. S

3.81rI



Accordingly, these standards may be relevant and appropriate to the release

and the threat of the release of hazardous substances on Parcels 572, 573,

574, 575, 576, 579D, and 581 on NWS Concord.

Under 40 CFR 264.228, 264.258, and 264.310, land disposal facilities cannot

simply cease operating. Instead, such facilities must "close" so that they do

not present a threat to human health or the environment. Closure of a land

disposal facility must be accomplished either by (1) removing or decontami-

nating all waste residues, contaminated subsoils, structures and equipment

contaminated with waste, or (2) stabilizing the wastes, capping them, and com-

plying with the post closure requirements of 40 CFR 264.117-264.120, including

maintaining a ground-water monitoring system and complying with all other

requirements of 40 CFR 264, Subpart F.

Under RCRA, a clean closure would consist of removing or decontaminating all

of the waste residues in order to reach background. Normally, background

levels are difficult to determine and subject to wide variation. Therefore,

two possible criteria were evaluated as a measure of background soil metal

concentrations in the area: exceedance of an absolute background concentra-

tion as determined from reference areas and soil concentrations that are

statistically different from reference areas.

As stated, since both RCRA and CERCLA, as amended by SARA, are designed to

control the release and the threat of the release of hazardous substances, the

standards for the closure of hazardous waste treatment, storage, and disposal

facilities promulgated under RCRA may be relevant and appropriate to determin-

ing the remedial action appropriate for NWS Concord. However, it is believed

that a site specific approach to determining acceptable levels of removal

based upon all routes of exposure and taking into account potential environ-

mental impacts of the potential remedial action is more appropriate. The area

of cleanup assuming implementation of each of the criteria is presented in

Table 3.21.

3.5.2.1 Zones of Remediation. Recognizing the lack of definitive criteria

for clean up of contaminated soils, the importance of the existing habitat,

the desirability of minimizing environmental disruption during the potential

3.82
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remediation process, and the qualitative nature of many environmental evalua-

tions, relevant and appropriate criteria were selected that would result in

sufficient environmental clean up while minimizing short term impacts. This

process is especially important for RASS's 1 and 2 because of the presence of

endangered species on these subsites. This was accomplished by dividing each

subsite into zones of active remediation, passive remediation, and monitoring.

Active Remediation. Active remediation would be implemented in those subsites

failing the selected remediation criteria. Active remediation includes alter- A

natives that result in positive control/treatment of contaminants. Examples .

of active remediation include, but are not limited to, excavation and dis-

posal, source isolation by capping, soil washing, soil liming and contaminant V

immobilization.

Passive Remediation. Passive remediatic- alternatives would be implemented in

two cases. One, for those areas not failing the selected remediation crite-

ria, but which contain contaminant levels statistically higher than reference -'

area levels; and two, in areas on the subsite that fail the selected remedia-

tion criteria, but in which mediating factors exist, i.e., presence of

endangered species. Passive remediation includes short and long-term moni-

toring of soil, water, and biota in the affected area. Passive remediation

measures are less intrusive than active measures and reflect the significant

level of concern over leaving any contamination in the environment, while

recognizing the short term impacts of active remediation and the ability of

the environment to assimilate some contamination. That is, considering all *.-

available information, the impact of actively remediating the contaminated

area on the subsite iay be more severe than the impacts associated with

leaving the contamination in place. Passive remediation will, however, ensure 5

that substantial unanticipated impacts will not result from leaving the con-

tamination in place. Passive remediation is designed to identify problems and

trigger active remediation activities If necessary.

Monitoring. The monitoring zone was established in recognition of the fact

that contaminants may migrate into presently uncontaminated areas on the sub-

site and that biotic populations are not constzained by artificial boundaries. k

The monitoring zone is an area surrounding the contaminated area that will be

3.83
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used for evaluating the effectiveness of the remediation. Monitoring will be

less intensive than in the passive remediation zone and unlike the passive

remediation zone, the monitoring zone is not considered a likely candidate for

future active remediation.

3.5.2.2 Factors Considered in the Criteria Selection Process. In addition to

the quantitative criteria previously discussed (Section 3.3.2), several fac-

tors affecting the desirability and scope of a projected remedial action were

also identified. These factors are presented in Table 3.23. These factors

act as modifiers of the basic quantifiable decision rules.

Source of Contamination to Other Areas. The requirement for a permanent

remedial action requires consideration of a factor that may broaden the per-

spective of an investigation. The nature, mobility, and degree of contami-

nation of the source become considerations if an area may contribute to

recontamination from an adjacent or connected site. If an area contributes to

the contamination of an adjacent or connected site, more complete active

remediation should occur to ensure elimination of future recontamination of

adjacent or connected sites.

Precedent. The criteria established for remediation in previous response

actions involving similar conditions require consideration.

Wetlands. The requirement to attain applicable or relevant and appropriate

standards, requirements, criteria, or limitations established under Federal

law and applicable or relevant and appropriate standards, requirements,

Table 3.23

Typical Factors Considered in Selecting Remediation Criteria

Source of Contamination to Other Areas

Precedent

Wetland

Presence of Endangered Species
Topography

3.84
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criteria, or limitations, promulgated under state environmental o- facility p%.!

siting laws requires consideration of Federal laws, regulations, and executive

orders and State laws and promulgated regulations which govern activities in

wetlands. Potentially applicable or relevant and appropriate Federal require-

ments include the Clean Water Act, and regulations promulgated thereunder for

the discharge of pollutants into the waters of the United States, 33 CFR

320-329, and Executive Orders 11,990 and 11,988. Potentially applicable or

relevant and appropriate state requirements include the California Water Code,

and regulations promulgated thereunder, and the California Public Resources

Code. If an area were to be remediated and/or restored by depositing fill

material in wetlands, such laws, regulations, and executive orders may be

applicable or relevant and appropriate.

Presence of Endangered Species. The requirement to attain applicable or rele-

vant and appropriate standards, requirements, criteria, or limitations

established under Federal law and applicable or relevant and appropriate

standards, requirements, criteria, or limitations promulgated under State

environmental or facility siting laws requires consideration of Federal laws,

regulations, and executive orders and State laws and regulations which govern •
the protection of endangered species. Potentially applicable Federal laws and

regulations include the Endangered Species Act and regulations promulgated

thereunder, if the release and the threat of release of hazardous substances

or the response to the release or the threat of release were to take endan-
0

gered species, jeopardize the continued existence of endangered species, or

result in the destruction or adverse modification of the critical habitat of -.

endangered species.

Topography. Because surface movement of contamination may be expected to fol-

low topographic features, land forms such as tidal creeks are important in V

determining the need for remedial action. The mechanism of remedial actions

is also related to topography, e.g., the ability of heavy equipment to work in

wetland soils.

3.85 :
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3.5.3 Selected Cleanup Criteria by RASS.

3.5.3.1 Criteria for RASS 1. RASS 1 includes brackish water wetlands,

uplands, and a transition zone. The presence of endangered species and

candidates for listing as endangered species of RASS I has been documented.

The criteria and factors identified for evaluating the appropriate cleanup

criteria for RASS 1 are shown on Plate 3.2.

In response to the "clean closure" requirements of RCRA, the initial criterion

evaluated for PASS 1 was return to reference soil metal concentrations, where

background was defined as the highest value observed in selected reference

areas (BK 116 and 133). Investigations of soil metal contents in RASS 1 and

the reference area indicated that under this criterion 85.42 acres would

require cleanup. However, the soil metal content was highly variable, making

the "return to background" criterion difficult to interpret and implement. In

order to account for this variability, the "statistically above reference"

criterion was evaluated. Under the "statistically above reference" criteria,

19.24 acres would require cleanup.

In reviewing the factors impacting the selection of criteria for RASS 1, it

was noted that RASS 1 contained both wetlands and habiLa for endangered spe-

cies as well as for candidates for listing as endangered species. Taking

these factors and the short term impacts resulting from contaminant removal

into account, application of professional judgement indicated that a less

stringent criteria would provide adequate overall protection of the public

health and the environment while balancing short and long term impacts.

A criterion based on removal of contamination exceeding TTLC/STLC values was

then investigated. Implementation of this criterion would require remediation

of 15.40 acres. Qualitative balancing of short term and long term impacts

associated with implementation of this criteria indicated that a further

reduction of the cleanup criteria was in order. The magnitude of this reduc-

tion was accomplished by reviewing the results of soil metal analyses, plant

and animal hioaccumulation data, soil invertebrate abundance and diversitv

data, plant and animal mortality data, topographic and hydrologic characteris-

tics, extent of barren areas, and extent of degraded habitat. of particular
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importance was the animal bioaccumulation data, which indicated the accumula-

tion of significant body burdens of cadmium, lead, and selenium.

Because of the nature of RASS 1 (wetlands and the presence of endangered spe-

cies), consideration was given to remediating only barren areas. Evaluation

of this criterion revealed that substantial areas containing high concentra-

tions of metals and showing signs of significant bioaccumulation would remain.

The barren area criterion, resulting in remediation of 1.03 acres, was dis-

carded as being insufficient to adequately protect the public health or the

environment.

Consideration of the available criteria and factors resulted in the decision

to divide the RASS into three zones of remediation: active remediation zone,

passive remediation zone, and monitoring zone. The selected composite crite-

ria for remediation of RASS I is stated as follows.

1. Active remediation of those areas in which the soil metal content

exceeds the TTLC/STLC criterion, modified as follows.

a. Reduce the area of active remediation, accounting for topography

and the presence of endangered species, to the area in the easterly most por-

tion of the RASS. Thus, leaving approximately seven acres of wetland that

exceed the TTLC/STLC criterion undisturbed.

h. Increase the area of active remediation to include those barren

areas not contained within the boundaries of the TTLC/STLC criterion.

2. Passive remediation, extensive monitoring with the potential for

future active remediation, in areas of contamination not actively remediated.

3. Monitoring, less intensively than In the passive remediation zone, in

the remainder of the RASS.

3.88
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Implementation of the selected criteria results in the following areas of

remediation and monitoring as shown in Figures 23, 24, and 25 (Lee, Cullinane,

O'Neil 1988)

Acti e Re edia ion .03 cre

Pative Remediatin 93.03 acres

Monitoring 177.74 acres

1.i.).Z Criteria for RASS 2. RASS 2 Included brackish water wetlands,

UP14nJte. and 4 tran~1lmin zone. The presence of endangered species and candi-

date% for tittiing 4!1 endangered species on RASS 2 has been documented. The

cr1!etta Anid aror,* 1centified for evaluating the appropriate cleanup cri-

tert4 tf R%S; 2 are %hown on Plate 3.3.

tn cc-opirIn C, the "clean clo~ure" requirements of RCRA, the initial criteria

*V.41urtr f~R s : w% return to~ reference soil metal concentrations, where

h c r~mfw-c letm-1 the hilghest value observed in selected reference

4C04o (RK M1 ranj K 116). Inrvusiaaftons of soil metal contents in RASS 2

4ntI tho refspronce 4rea 1ndicated that under this criterion 11.58 acr'-s would

4. rlir .~i. W vv. the %vil mietal content was highly variable, making

rho~ "rarlr to 1ha -iund- rrttcfta diffictilt to interpret and implement. In

ortor to i4,linr For Chia variabilltv. the "return to background" criteria was

r#91,4-M41 with' a -ritqrlnn recpstrins that contamination "statistically above

rp~arwnce 4r:n N* ren&'ve4. th'ier the "statintically above reference rrea"

Tn revt~'virz tho f.cr 1nrtfn-e t-e 5elect ien of criteria for RASF 2, It

wsq notp- tli~t RAV , *-'rtaneh-, v-eflsngc ard )-abtat for endangered spe-

cle raktinj thee@ facf,'ra and the qlrt terv 1w'actA resulting from contami-

niant r~moival Into ac>"-r't. -i-plicat Ion nf pr'feseimnal udgezent Indicated that

a lec crlntert critenli'n wxm-l rt-vide a-~equate overall protect ior, of the

puhi- NeAlth And the envir'-ime- N-; "aarcine c4'Tt-r andl lrnR terr. Impacts. I

A criterion hasce. oni re-m'v4 of co-ta#IurAtirn' exceei-rc 7'iS7lC -al'le- was -

then fnvestleated. Tirlnrai - f t!I criteria vni;:d require reryedlation

of I.-,~ acreq. Oltalitative tala-cfne r,' cllhrt terr and lone terr Impacts

associated with imple-nentation of thic criterion lnt icated that the ITLC/S TIC
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cl~j 4g:C.tt ;r'Lo iEv otev1e the public health and environment.

rhI~a aao w, vsa* -th1~ss- 15 v e-~v~~ tt results of soil metal analyses,
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1. AcrIve rwmatlat,,n of tNcev area. in which the soil metal content

exceed!% the TT1,C'TTC .-rit~r14n. tncrvxoe the area of active remediation to

Include thoAe barren Are~a rot contained within the boundaries of the

TTtC/STI,C crtrertrn.

2.Pas.0ve remediatlon. extenvtve monitoring with the potent ial for

future active remediation, In area% of contamination not activelv remediated.

3. Monitoring, less Intensivelv than in. thc -assive remediation zone, In

the remainder of the RASS.

Implementation of this final criteria results In the followInp areas of reme-

diation and monitoring as shownl in Figure 23 (Lee, Cullinane, and O'Neil

1988).
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Active Remediation 4.17 acres

Passive Remediation 0.94 acres

Monitoring 8.21 acres

3.5.3.3 Criteria for RASS 3. RASS 3 includes freshwater wetlands, uplands,

intermittent and perennial streams, and a transition zone. Endangered species

and candidates for listing as endangered species on RASS 3 have not been docu-

mented. Although RASS 3 contains significant wetland area, these freshwater

wetlands are not considered to be as sensitive as those found in RASS I and

RASS 2 because of the absence of protected species. Moreover, RASS 3 was

identified as a source or pathway for migration of contamination of lead,

zinc, and cadmium onto RASS 2 and potentially RASS 1. The criteria and factors

identified for evaluating the appropriate cleanup criteria for RASS 3 are

shown on Plate 3.4.

In response to the "clean closure" requirements for RCRA, the initial criteria

evaluated for RASS 3 was return to reference soil metal concentrations, where

background was defined as the highest value observed in selected reference

areas (BK133 and BK16). Investigations of soil metal contents in RASS 3 and

the reference area indicated that under this criterion 8.66 acres require

clean up. However, the soil metal content was highly variable, making the

"return to background" criteria difficult to interpret and implement. In

order to account for this variability, the "return to background" criteria was

replaced with the criteria that contamination "statistically above reference

areas" would be removed. Under the "statistically above reference area"

criteria, 4.58 acres would require cleanup.

In reviewing the factors impacting the selection of criteria for RASS 3, it

was noted that RASS 3 was a source of contamination for RASS I and RASS 2. In

addition, the wetlands and habitat provided by RASS 3 are believed to be rela-

tively resilient to intrusive remedial action and are not inhabited by endan-

gered species. Because of these factors, the short term impacts resulting

from contaminant removal are expected to be less than the anticipated short

term impacts in RASS I and RASS 2. Therefore, application of the stringent

"statistically above reference" criteria appeared appropriate. This criteria

3.92

~~~.,y'~~~~~~~o v .-p~*.~%. . * *%.



100

E-4 0

0 0) rl o

(.) A

*-.4 CU

4v4

C.) (1" u 4-

co 4) z 4 i4- -

r4 44 4) Q) q) zo 1 4). 14- ca r- -.

0 I nZ L 4 ) 41f 0 d
94 qt Q $44

4,i 414 4-4% 6 00V4

r. 40 &4CO w 0 0

(U 00.0 0

14-4 J CO -, A Aj0, - W c
0' 0 VA

.4 , " 4 -4 w " 14 u
u 41m t441 ( Q c CO c to(aE- e W a (A(i ) ccu v 0 u 4 4 4

4. r.WW- 4- 44qr nr
04 0 13 liV 0 : - 0 a r- 4

3.93



.,I V.tNv do atp L Los L"f. a .,t 1e i 4 £ j!. C _ C!e tn. t !,a t 1'h I T'e

t( jit a tu( cumm .'~tt ' 'lo 10 rtllt

*~~~.g44~~~A (I. ~ c t~a a~ C ~ i~ n srcde

r tUc I f : afif' 14et i: - I- I~ a 1 0 1 a~ 1 a 0i' c ~~~d

*XQ.alle C 0FtW tet Cf* I 1 if' a L A cr C ~ IV VA IA.C en n

Seed t cm La t. * Ie 7

?Ataa LI a rff'r. LAE~ T * C no ~ e 'r1hvte Ve 'Ia!d,

Itelc 4krtr on ~~rt).. t t o ! !a lta ,r TI a %C frlod A r

"'nd4 a~a ts , ar~ Cl Coe -dnee C~e'e Tim~ aaddae Uc' 1 tIn~ asl

n repos tn th r"c-jgen S % clTue requ1reie0 !-..oIr RC a.6 the )( Inii l cIte

ev-1uated foitri RASS RAS- is r Rtur to reernc silmealccetations wheat~re

bacgrun wasS dhefcinedi and thechighst vaeobseed in sealetgted remo

3.94

t- r~ or or or~ 0 _W woI 4 V V V r.~



VIAV~rwlMnff WUl 0

0

0 00
I-. O'-

4.44
*0

z 00 4.'

41 co 0 0
40 w- $20 0

0 4 g 4 1) 00. 0 .

0 1.4 0) 0 01.

C42 0

'-4

01 0

41) -H-

Q))

1.4 0

bo

4--

41

0 5%

0

0
4.-1

>00 "1~

'-4 -4 04 41,-4

> Q0k 0 1 al

0 04 > ca
Q)2 T 0 Ca ~ 4-) w-

440 $1 U) "U *A(4 4- -41.
H 0 - 1. 4 )Q44 0 -4 %V

C4 4.4 C4~ ~41 q) cc q)co 0 0 .
9.1 0 41' r. > E . 4 -4 L)

(4420 Q tj '-H L ca0 -4 a r4. 0
H- rJ0 n '4 0- 41 .0 cd 0 (1 0 '4

4 P0 -W r. 4 < c 0410 0 0
0) 00.0 0 0 C; 4)=WC

14O0 r i. 4 4O -(l 4~0 - (n 0
0- O-q- 0"-40 '-1V 0 LiJ0 CU

44 0 wU '-4 ~ 4 441 9-H "0.9-H -w$ 01.0Q 40 U) Z u
U 0r U4)CO 2 n 4 MU CO4 mc "~ 4'J -40 4 q4-'
Cd00C 0c d - "~ cc~ 0 .0 4-

z k - 4 40 4 .. mk CO CL 14 " c
w rI u 0 4 00 49 0~40)0( 14 co. 0 4 o : O" .0

E-4 co - r-r 0r-" 0- U)U"r 0 " 0 00 4-4 < co
0 r. &j 4 -H r4 4-A )0400 -W V - En 414ki V, a w (

-'(-4 UvzrQ i 1 u tj ur 0 r- 000(
r=0j-44 q 4 4 4 00 u 4uC 44U m 4 Q 4 C Zw(

AU 0Q xaL 0 HjW- r 4 4

m 0Q 0 t 0 gw C) o^u 3.95 ) . 1 04-

3.95.



ref erence areas (8K 1.33 isu bt% I.: sue I. x.. I vtt

RASS 4 and t he re terent:e it ws l, st el0 1tCfIca

would require remodiAtu. "wef Me 9M!*. -ti~c, ,. * . -

variab le, making t he " ct ~ue, t -, tug±- c!. s f--_ ! !~ -, :(c

pret and implement. I n orde E t~ , ~ a, c. t (. ( !*Cf f' ( 1 ~,

background" critteri w4 rep~c L Le ' v!! kl LtaI is i ei i ~i -Zt t

tiStiCdllY above returtic dfoo vvo"2.j Se I -f- .-C I1- f ta Z

above retercnce area" c&tteft. s z it a 9, tc ic .c:-

In reviewtnx the !actore tam4. ~tt- t!.et-

was noted that t t !n~ L:. *L! c ct M- z~ .- a

freshwater dWStlatl.J dnd 400- Estw,! ~ a.! <&c; f 1e at!et!

boundary 4 thr RA-1 4A. j Ca ! '...! :!j C .C ICC

spec ie, or car,!tfp e a .Lof VI& 3e Ci c2 &C C a- 4e

habitat providled N- 10A C~ C tz ~ e. '''C

sive remedt.41 act Lon.

Soil% tiara irMdi-CrV th~xt a ! ' aI. % '. su. e

could cf'frrlitt*~ t(3 t' * n.-Nt.ie '''e ?a f t. le -

above re rrnc@ r@ -rtipt4 lpa er tc v c - 7 Z lI!,

only a relat iveli. clfl4: ',pr _ sf -a vxA,% o* -ee'. -ere t ~it a vjtl thle

remaining lArjer pot 1in a:*j _rtc.- a vev t~ ntat jt Ical 1

above reFerence 4r@4 critetta t ?,o r* .. j

Consider-iti,-r was given r. ~' *f '.~ CO arar Cf bnw !sr1l

S. ~PH. Evatuatior -F this -rltvrt-n- r-e'" at tt ra containing

high concentrattrc' of metals 4 cqtp -ter-tia' 1Inarcj.-'ulat Ion

would remain. The low p4 _-rfrert-nn was flqcarderl ;;- " elnv ln-ilclent to

adeqtzatel;i protect the public at', -r the enIrnn-ent.

Consideration of the ivailahie critpri.i 47d factors resulted In the decision

to divide the RASS Into three 7prec of re-ediation: an active remediation

zone, a passive remediation 7one. and a monitoring 7one. The selected com-

posite criteria for remediation of RASS -is stated aF follows.



1. Active remediation of those areas in which the soil metal content

exceeds either the TTLC/STLC criterion or the low pH criterion.

2. Passive remediation, extensive monitoring with the potential for

future active remediation, in areas of contamination not actively remediated.

3. Monitoring, less intensively than in the passive remediation zone, in

the remainder of the RASS.

Implementation of this final criteria results in the following areas of reme-

diation and monitoring as shown on Figure 51 (Lee, Cullinane, and O'Neil

1988).

Active Remediation 0.87 acres

Passive Remediation 0.54 acres

Monitoring 11.88 acres 0

3.5.4. Summary of Selected Clean up Criteria

The extent of active and passive remediation for each RASS is presented in 0

Table 3.24.

'.
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rr .t~etri ren )ne4r , 4ft.4 4 al1tg' tei. tnc 1ogem ar eted for rvalug-

t Li At fl-3 rd, 4r'~ a pre eVic cd In v -

Sr t Li I : U t CFk 'A. A M irri~c - 2 1 no. Pto'. ides I 1~ r on, t he iderht I I Ira-

Ct tn 4rW! CV41IO4'1 iOf .%r~da .3 ~ :tern4t Ivr% aknd te*cLra '"ples. Sec~ r-

t Lori 1.': 4% ilmr! Ird requite" Otelect Ion of a cmeial act ion

theirt prt-% e- t v , .hu r '.aItuH ard !,r envlron:.ernt, that !f. cost efiec-

tiv, .1nd rhmt t itil, q r. ne t ,:cIqu Ion'srr and alternative treat ment tech-
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of the ha.-ardous substanreri. polluttants. and contam.inants Is a principal

element .are to be preferred over remedial .ctIona not Involving such treat-

ment." iection 100. O8(h)(Civ) o* tlee 'CP requires the evaluation of waste

biodegradation, destruction. or other advanced, innovative, or alternative

technologies t' determine their potential applicability for reliably mini-

mizing prese:- .r future threats to public heal or welfare or the

environment.

The second step in the development of remedial alternatives is to define and

screen technologies that are arplicable to the general response a.'tions that

may be appropriate to the qpecific site under study (USEPA 1985). %
%'

The individual technologies are assembled and screened through the use of

engineering judgement, qualitative comparisons, and previous experience with
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Table 4.1

General Response Actions and Associated Remediation Technologies

General Response Associated Technology

Containment Surface Water Diversion and/or Collection, Surface
Sealing and Capping, Grading and Revegetation, Contain-
ment Barriers, Hydraulic Barriers, Bottom Sealing, With-
drawal Well Networks, Flood Proofing, Subsurface
Collection Drains, Vitrification

Off Site Disposal Excavation and Disposal, Recycle/Reuse, Waste
Minimization

On Site Disposal Excavation and Disposal, Recycle/Reuse, Waste
Minimization

Off Site Treatment Incineration, Contaminant Immobilization, Biological
Treatment, Soil Washing, Waste Minimization

On Site Treatment Incineration, Contaminant Immobilization, In Situ
Contaminant Immobilization, Biological Treatment, Soil
Washing, Soil Flushing, Ground Water and Leachate Treat-
ment, Permeable Treatment Beds, Waste Minimization, In
Situ Heating, In Situ Freezing

No Action No Remedial Action

the application of the individual technologies to other cleanup sites. Inap-

propriate, infeasible, and unreliable technologies are discarded from further

consideration. The US EPA (1982, 1985) identified major categories and sub-

categories of technologies with potential application as remedial actions at

hazardous waste sites. The technologies which are deemed to have applicabil-

ity to the various contaminated sites at NWS Concord are summarized in

Section 4.2.

The applicability of individual remedial technologies to a particular site is

determined by the nature of the contaminant problems and the important migra-

tion pathways at the specific site. As noted in several previous studies,

Ecology and Environmental (1983), Anderson Geotechnical (1984), Lee et al.

(1985), and Lee et al. (1986, 1988), the contaminants of concern at NWS Con-

cord are heavy metals, primarily arsenic, lead, cadmium, zinc, copper and

selenium. The primary pathway of off site contaminant migration is transport

4.2
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via surface water runoff and erosion processes with subsequent deposition

along natural water courses and low lying areas. Secondary pathways of con-
taminant transport include release of contaminants from the site by wind or

direct contact with the site. Leaching of contaminants from the site by sur-

face water infiltration into the groundwater or direct contact with ground-

water have not been identified as major migration pathways.

The analysis of treatment technologies emphasized the identification and eval-

uation of those technologies that fall within the requirements of CERCLA, as

amended, which require consideration of remedial actions that use permanent

solutions. While continuing to require cost effective remedies which protect

the human health and the environment, CERCLA, as amended, places a greater

emphasis on the long-term protectiveness and reliability of the remedial

actions.

4.1 Evaluation of Remediation Technologies

A brief description and evaluation of the remedial action technologies

described in Table 4.1 are presented below.

4.1.1 Recycle/Reuse. Sections 300.68(e)(2)(viii) and 300.68(h)(2)(v) of the

NCP require that the poteatial for recycle/reuse of wastes be evaluated. This

requirement applies more to the traditional concept of a hazardous waste dump

site rather than to the conditions found at NWS Concord, i.e., release of haz-

ardous substances onto a soil media. The threat at all subsites evaluated in

this feasibility study is caused by the contamination of surface soil. In

addition, the number of contaminants and the relatively low concentrations

make recycle/recovery impractical. At the present time, there is no known

potential for the recycling/reuse of contaminated soil; however, technologies

are available, at least in theory, which could be used to extract the metals

from the soil with subsequent potential for recovery. These technologies are

evaluated in the section on soil washing (Section 4.1.13). Therefore, the

concept of applying a direct recycle/reuse technology was eliminated from

further consideration. However, recovery of metal contaminants was indirectly

considered as a part of the technology evaluation process.
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4.1.2 Waste M4inimization. S~ec!J5~y tj~i~~,j he NMA 1Vei1c* r~d1-

uation of the potential for appltctst j V49T Witftlu~ac !"L (t ON.~e~
Since the threat at the .W S Concord b tCc eralut cJ I n 1h1 ! c 1 11 t) " t

is associated with the presence ur existing atIra I t di a.1 tIe d , vet

minimization technology is inappropriat. Rodwver . t atic ur( v,! atisltlit Cd

materials to be handled In any propoarJ rewodial at n vll I tc a.nit1tiecd

through application of the site specific dctton levl ti vtit.1a:e the qual-

tity of materials to be handled consistent wit'. pzuriot ,! thr pwtAlic

health or welfare or the environment.

4.1.3 Surface Sealing and Capping. Surface seallng and caplnr So ttrh pro-

cess by which waste disposal sites are covered to prevrnt thur!ac u at f Itril-

tration, control erosion, and isolate and contain containrtrd n~ater1a. A

variety of impermeable cover materials and scaling techniques Is Avaialle fot

such parposes. The choice of sealing and capping material and method o!

application is dictated by site specific factors such as local avallabillt

and cost of cover materials, desired function of cover materialh, the nature

of the waste being covered, local climate and hydrogeology. and projected

future use of the site.

Soils used for capping uncontrolled waste sites should be relatively Imperme-

able and erosion resistant. Fine grained soils such as clays and silty clays

have low permeability values and are therefore best suited for capping pur-

poses. However, these fine grained materials tend to be easily eroded by wind

and water. Blending of soil types can be ,!sed to enhance the permeability and

erodibility characteristics of capping soils. Cover soil additives such as

cements, lime and/or flyash, bitumen (emulsified asphalt or tar), chemical

stabilizers (dispersants and swell reducers), and bentonite have also been

used to enhance cover soils.

Membrane technologies have also been used as surface treatments. Portland and

bituminous concretes and mortars can be mixed and spread over well compacted

bases to cover and seal the disposal site. Sprayed bitumen membranes are also

available. Synthetic membranes include cover and liner materials made from

polyvinyl chloride (PVC), chlorinated polyethylene (CPC), high density poly-

ethylene (HDPE), ethylene propylene rubber, butyl rubber, hypalon, neoprene,
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and elasticized polyolefin. The use of synthetic liners serve to reduce the

profile of the cover system.

Surface sealing and capping technology directly addresses the surface water

migration and direct contact pathway. Since this pathway is a primary concern

at the NWS Concord site, the technology will be evaluated further during the

alternative screening process.

4.1.4 Grading and Revegetation. Grading is a general term used to describe

techniques to reshape the surface of a site in order to manage surface water

infiltration and runoff while controlling erosion. Revegetation decreases

erosion by wind and water and contributes to the development of a naturally ,,.

fertile and stable surface environment. Grading schemes for management of

runoff, infiltration, and erosion are usually implemented in conjunction with

surface sealing and capping technologies and may be an integral part of reveg-

etation schemes. Slopes of at least 5 percent are recommended as sufficient
to decrease infiltration without risking soil erosion. Where off site trans-

port of contaminated soil due to water erosion is a major consideration, the

length of graded slopes should be minimized. Grading and revegetation are

routinely applied to upland sites; however, the general concept can be

expanded to include marsh restoration as a remedial action alternative.

Remedial alternatives that incorporate leaving the waste materials on site

should include a grading and revegetation scheme. Alternatives that Incorpo-

rate excavation and off site disposal of contaminated materials may include

grading and revegetation as part of a marsh restoration scheme. In any event,

grading and revegetation technologies have application at the NWS Concord site

and will be evaluated further in the alternative screening piocess.

4.1.5 Surface Water Diversion and/or Collection. Surface water diversion and

collection structures are used to provide either short-term or permanent mea-

sures to hydrologically isolate waste disposal sites from surface inputs. 0

Surface runoff can be managed so that it does not contribute to leachate

generation or erosion of cover materials. Conventional measures used to con-

trol flooding, surface water infiltration, and off site erosive transporL of

contaminated sediments and debris include: dikes and berms, ditches,
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diversions, and waterways; terraces and bench,&; chutes and downpipes; levees;

seepage basins; and sedimentation basins. At any given disposal site, the

most effective method of managing surface flow may be a combination o! the

above techniques. The selection of individual techniques depends on the size

and topography of the site, local climate and hydrology, and 6oil characterls-

tics. More specifically, the length and steepness of slopes, the frequen)cv

and intensity of rainfall, and soil permeability. erodibillity. and fertility

all affect the choice of type and number oi individual ttructurrb to tr

included at a particular site.

Contaminant migration resulting from surface water runoff I Identified &6 a

major concern at the NJS Concord site. Since surface water dIvera . ...- ! (03-

lection technologies directly address this problem, these technologies will he

evaluated for incorporation Into remedial action 4lternatives durlnr the

alternative screening process.

4.1.6 Containment Barriers. Containment barriers include slurry trenches.

grout curtains, sheet piling, or other vertical barriers of Imra permeabilltv

materials. Three configurations of barriers are possible: upgradlent of the

source, downgradient of the source, and completely around the source. I'pgra-

dient barriers are designed to divert ground water around the source of con-

tamination and thereby reduce the volume of water which contacts the waste.

Downgradlent barriers are designed to control movement of the contaminant

plume so that it can be captured by a drain or withdrawal wells. Barriers

around contamination sources are designed to completely isolate the source.

The appropriate barrier configuration depends on the hydrogeological charac-

teristics of the specific site. Performance of containment harriers depends

primarily on how well the barrier can be anchored (keyed) into underlying

impermeable materials. In the absence of underlying impermeable materials,

hanging barriers can be utilized. If contaminants have a specific gravity

greater than ground water, hanging barriers are not effective In preventing

contaminant migration. Since in either case there is always the potential for

flow underneath the barrier, barriers may be used in conjunction with with-

drawal wells to prevent future migration of contaminants.
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Containment barriers are generally used to address problems associated with

contaminants leaching into the groundwater underlying a hazardous substance

disposal site. Since the groundwater migration pathway has not been identi-

fied as a major concern at the NWS Concord site, containment barriers will not

be considered during the alternative development process.

4.1.7 Hydraulic Barriers. Hydraulic barriers are pumping and/or injection

well systems that divert the flow of ground water. Such systems can be a sim-

ple single pumping well which creates a cone of depression and draws the con-

taminant plume toward the well, or a complex series of pumping wells and

injection wells for creating large scale cones of depression surrounded by

ground-water mounds. In either case the withdrawn ground water is treated and

either discharged on the surface or injected into the aquifer.

Hydraulic barriers are generally used to address problems associated with con-

taminants leaching into groundwaters underlying a waste-disposal site. Since

the groundwater migration pathway has not been identified as a major concern

at the NWS Concord site, hydraulic barriers will not be considered during the

alternative development process.

4.1.8 Excavation and Disposal. Excavation and disposal involves the removal

of hazardous substances from their present location to a better engineered or

environmentally less sensitive area. Excavation is a common technique used in

earth moving projects. It is widely used to move solids and thickened sludge •

materials; however, it is not well suited for removal of materials with low

solids content. Where off site treatment methods are to be used for land-

filled wastes, excavation and transportation of the hazardous substances will

be required.

Excavation can be accomplished by a variety of mechanical means. Typical

excavation equipment used for remedial actions includes draglines and back-

hoes. The nature of some sites at NWS Concord, i.e., wetland, may preclude

the use of these traditional excavation techniques. In such cases, hazardous

substances can be removed by dredging. Several types of dredges are commonly

used, including hydraulic, pneumatic, and mechanical dredges.
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Excavation and disposal would remove contaminated materials from the site and

prevent continued migration of contamination. This technology would provide a

major improvement. However, it would probably not be cost effective for

removal of all contaminated material, i.e., removal of low levels of contami-

nants that have already migrated from major spill areas. In addition, excava-

tion technologies can be environmentally disruptive in sensitive areas such as

wetlands.

Several disposal options may be implemented in association with excavation

technologies, including: 1) removal to existing permitted facilities,

2) removal to an off site permitted facility constructed specifically for NWS

Concord wastes, 3) removal to an on site disposal facility constructed to meet

appropriate standards, 4) chemical stabilization and disposal on the existing

waste site, or disposal in on- or off-site landfills, and 5) soil washing fol-

lowed by disposal on the existing contaminated site or in on- or off-site

landfills.

Excavation and disposal technologies also require implementation of waste

transportation techniques. Transportation requirements are usually satisfied

by the use of plastic lined and covered dump trucks. Typical truck capacities

range from 15 to 30 cubic yards. Care must be taken to ensure that the trans-

portation of hazardous substances does not result in spread of contamination

along the route of travel. Fugitive dust control is extremely important in

both the excavation and transportation process.

Since the excavation and disposal technology directly addresses the problem of

contaminant migration and could potentially provide a major improvement in

site conditions, it will be evaluated further aq a candid-te elemcnt in a

remedial action alternative.

4.1.9 Biological Treatment. Biological treatment, biodegradation, is a tech-

nique for treating zones of organic contamination by microbial action (USEPA

1985). Inorganic compounds, including heavy metals, as well as some organic

compounds (especially those containing a benzene ring), are not amenable to

biodegradation. The most common application of bioreclamation technology is

the in situ restoration of contaminated ground water or surface soils.
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Bioreclamation treats dissolved and suspended compounds in ground water, as

well as contaminants sorbed on the soil matrix. The microbes used in bio-

reclamation may respire aerobically or anaerobically; aerobic processes

require a source of oxygen, while anaerobic processes may require the addition

of nitrate or suifare for respiration. A nutrient source is usually neces-

sary. The contaminated materials may be left in place, while oxygen, nitrate

or sulfate, and a nutrient solution are appiied to the zone of contamination.

Optional withdrawal wells downgradient ot the zone of contamination remove

leachate for additional treatment (if necessary), followed by surface disposal

or reinjection upgradient of the site. Treatment would continue until allow-

able concentrations of contaminants within the zone of contamination are

achieved. The potential success of this method of reclamation cannot be pre-

dicted without performing laboratory and pilot-scale testing at the site.

In situ bioreclamation reduces or eliminates hazardous materials in the waste

zone, surrounding soils, and the ground-water plume. Little or n- dipt'irbance t
of the waste zone would be required, thus minimizing the safety risks inherent

in the excavation methods.

Although research has shown some success in the biodegradation of organic

contaminants in soils and ground water, heavy metals and arsenic are not sub-

ject to biodegradation. Therefore, biodegradation of the wastes and contami-

nated soils is not suitable as the remedy at the NWS Concord site.

4.1.10 Detoxification. Detoxification degrades or otherwise reduces the

tixicity of contaminants by chemical means (USEPA 1985). In situ application

of detoxification technology has been proposed as a means of addressing con-

ta!niant migration. Both inorganic and organic contaminants may be treated.

Treatment methods include neutralization, hydrolysis, oxidation/reduction,

enzymatic degradation, and permeable treatment beds, and are directed to

specific chemical contaminants.

Some of the chemical agents used in detoxification are pollutants themselves

or yield toxic byproducts. In situ detoxification provides permanent elimina-

tion of the original contamination. Detoxification is applicable as an in

situ treatment method only when one or a very few contaminants are of concern.

4.9
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Detoxification as is not considered an appropriate technology for application

at NWS Concord. However, similar concepts are used for the soil washing and

soil flushing technologies which are considered to be appropriate for further

evaluation.

4.1.11 Vitrification. This technology uses joule (electrical current) heat-

ing to convert a contaminated soil mass into durable glass, and to pyrolize

waste materials (USEPA 1985). In-situ vitrification is applicable to a wide

range of waste materials and contaminants, including organics and heavy

metals. Volatile gases released during the heating process are trapped in an

off-gas hood for treatment and release.

This method requires the consumption of large amounts of energy, depending on

the heat loss experienced at the site. High soil moisture (which exists at

the NWS Concord site) signifi.:antly increases the heat energy requirement. A

contaminarid off-gas stream is created which must be captured and treated for

release.

The waste material and contaminated soils would be immobilized permanently,

preventing migration of contamination in the groundwater. The solidified mass

also would be stable during flooding. The safety risks inherent in excavation

would be avoided.

Previous studies and experience suggest that in-situ vitrification is practi-

cal only at shallow depths (approximately 15 feet or less) and low soil mois-

ture contents (USEPA 1983b). The glassified soils and pyrolized wastes would

be reliably stabilized or detoxified, and would not require long-term source

isolation. Those contaminated soils not in the vitrification zone and not

otherwise treated would remain a source of contamination.

Because of site specific characteristics and the environmentally sensitive

nature of a large portion of the contaminated areas at NWS Concord, in situ

vitrification is not considered for use in developing remedial action

alternatives.
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4.1.12 Soil Ftushing. Both organic and inorganic contaminants can be

extracted from soils by flushing water, aqueous acids/bases, and complexing

ageiats through the soil mass (USEPA 1985). In situ soil flushing is similar

to solution mining techniques that have been used commercially for several

years. In situ soil flushing involves the injection of the flushing agent

directly into the saturated soils, or surface ponding above unsaturated soils.

Ground water withdrawal is required to recover the contaminated flushing agent

and provide hydraulic isolation. Contaminated flushing agent is treated and

recycled or disposed in an appropriate manner. Treatment and recycling is

usually necessary if the process is to be economically viable. In situ soil

flushing may have the potential to remove contamination from the NWS Concord

site.

The flushing agents may be pollutants themselves, and complete recovery of the

flushing agent may be difficult. The contaminated flushing agent, or the

elutriate recovered from a recycling operation, would be a toxic effluent

stream requiring treatment or disposal.

In situ soil flushing would provide treatment for the contaminated soils. The

safety risks inherent in excavation would be avoided. The consequences of

catastrophic contaminant release due to high tides or flooding would be sub-

stantially reduced.

The nature of the soils found at NWS Concord appears to preclude the use of

effective flushing agent recovery systems. This along with the random nature

of contamination would make implementation of in situ soil flushing a doubtful

technology for application at NWS Concord. However, because of the emphasis

on alternative treatment technologies, an alternative using this technology

will be developed for the initial screening process.

4.1.13 Soil Washing. Soil washing is an extraction technique in which the

contaminants are literally washed from the soil with a suitable solvent such

as water, or other aqueous or non-aqueous solution. Soil washing is similar

to soil flushing with the exception that soil washing alternatives incorporate % 0

the excavation and processing of the soils through mechanical mixing and

Ak separation equipment rather than in-situ treatment. Acidic solutions
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(sulfuric, hydrochloric, nitric, phosphoric, and carbonic acid) have been used

in industrial processes to extract metals ions, i.e., the type of contamina-

tion found at the NWS Concord site. Complexing and chelating agents could

also be potentially used. Surfactants have been used for the extraction of

organic contaminants. Soil washing is considered to be a developing tech-

nology and has not been field demonstrated on a large scale. However, since

soil washing provides for removal of contaminants, this process will be

evaluated in the alternative screening process.

4.1.14 Contaminant Immobilization. Immobilization methods are designed to

render the contaminants insoluble and prevent leaching of the contaminants

from the soil matrix. Waste materials are excavated, tated, and deposited

in an environmentally secure disposal area. Immobilization methods generally

rely on one or more of the following principles: precipitation, chelation,

and polymerization. The most commonly proposed method of contaminant immobi-

lization is chemical stabilization/solidification. This technique employs the

use of binder materials usually consisting of Portland cement or pozzolanic

materials to solidify the matrix containing the contaminants and to stabilize

(immobilize) the contaminants. This technology has been found to be effective

in treating liquids and sludges contaminated with metals; however, it has not

been demonstrated sufficiently for application to materials containing organic

contaminants. There is some concern that such techniques may not be appro-

priate to stabilize materials containing a variety of metals or contaminants

because of the possibility that raising the pH of some materials may actually

increase contaminant mobility. This iq particularly true where arsenic ib

mixed with other heavy metals. In such cases, raising the pH to increase the

mobility of the other metals may increase the mobility of the arsenic.

Immobilization methods are designed to render contaminants insoluble and pre-

vent leaching of the contaminants from the soil matrix, as well as to limit

their movement from the area of contamination (USEPA 1985). The immobiliza-

tion agents may be applied in situ or following excavation. Immobilization is

usually considered to be effective for treating metal contamination only.

Stabilization/solidification techniques have been used as a treatment process

prior to delisting of hazardous wastes. This is particularly important since

a delisted waste could, potentially, be disposed of in a Class 11 or Class III
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land disposal facility rather than a Clau* I OCKA) !dcility. !"hc I CI) ,.

imobilization technologies will be retained rr furticr rysui e and II
in conjunction with excavation tectinolugies in the wcupinlii !,

remedial action alternatives.

4.1.15 In Situ Contasinant lobliz[autt. At, altetieCtve to hisateduo out,-

stance removal is to treat the hai:rJou* 6ubbc.ticco Iti-plae. A ni.zlcl ,'I

conceptual techniques have been proposed 4c "it a1tu- teata mr t todb.

These techniques may be feasible for site* Otere haaardtos subtihtvet Ate VeVI

defined. shallow, and the extent of cufti4tatattoo ib **41,. ! altu treatowtif

has been demonstrated for application to liquid* and ligt b!Udiea. 't sltu

treatment would solidify or fix contaminant* in a "tri that f.ould fWaID1

subsequent leaching or movement. both chemical *t physical t.ic d vi It

situ stabilization have been attempted. 7hore are 1:%e *Aot ctorlea r'f it.

situ treatmeit: extraction. lIMobiltlatbon. degradat'on. Attrgrutlob. ar'd

reduction of volatilization (;SEPA 19%.p• 4ost methods !nvolve *pplIcawtcn

of absorbents or chemical reagents and Ihorough ixIng with th contatifnated

soil. Liming for pH control and adWute nt of *oil solsturr content to optl-

mize treatment conditions to also practred. Physical otabllirstion uning in

situ vitrification (accomplished by applying high voltage via soil e1rctroes)

has also been attempted. Xost in situ treatsent othods have not been demon-

strated in field scale projects. Some successe@ have been reported In heavv

metal immobilization by liming or addition of organic agricultural

by-products. Such methods are usually considered to be temporary and must be

repeated pcriodicallv.

There is some concern that such techniques mav not be appropriate for Rites

where numerous metals may he present. This is particularlv true for sites

where arsenic is mixed with other heavv metal%. In such cases, raisIng the ph

to decrease the mobility of the other metals may increase the mobility of

arsenic. In addition, chemical treatment would have to be repeated on a pern-

odic basis.

Some immobilization agents (such as sulfides, phosphates, and hydroxides) I
potentially are pollutants themselves or yield toxic byproducts. The contam-

inants are not removed from the soils, and some of the chemical reactions may
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be reversed in the presene ot Or.er reagents; this wuuld result In the

potential for renewed migration ot the cuntaai,tlon. orgdv and cther oiun-

metal contaminants are not affe-ted by these acthodb.

In situ imm billizatton may ofter a cost electlve rechtiology for hpplIcatlon

to contaminated surface soils. However, since this technology mav require

periodic reappltcation of immobilizing reagents, It will on]v be considered

for application in KASS 4 which has been deemed to be lesH environmentallv

sensitive than other contaminated areas.

4.l.16 Hortom Sealting. Nottom sealing is a concept for the installation of a

horizontal barrier underneath the hazardous substances without disturbing the

wastes. The concepL if on~alogous to the construction of a horizontal slurry

trench. The most comon method proposed for bottom sealing is grout injec-

tion. Conceptually, this element would prevent or minimize groundwater from

rising and falling through the hazardous substances. The concept of bottom

RPal1ng has not been demonstrated at the project level. The process is

expected to be very costly because of the requirement to drill grout inlection

wells through the waste at close intervals. Furthermore, the effectiveness of

bottom sealing cannot be assured, i.e., the quality of sealing cannot be pre-

diLted or assessed with any degree of accuracy. Since ground-water contami-

nation is not considered to be a major concern, bottom sealing is not retained

for detailed evaluation.

4.1.17 Ground Water and Leachate Treatment. Alternatives incorporating col-

lection of leachate and/or contaminated ground water require treatment of the

recovered liquids to acceptable levels of water quality. Since leachate pro-

duction and groundwater contamination do not appear to be a problem at NWS

Concord, this technology is not evaluated in detail. However, since soil

washing and soil flushing are retained, processes similar to groundwater and

leachate treatment processes will be considered.

4.1.18 Incineration. Alternatives incorporating excavation could consider

the use of incineration as a hazardous substances destruction method. Incin-

eration technologies are used primarily for the destruction of organic wastes

with some heat value. Incineration is not appropriate for heavy metal
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contaminated wastes. Since the problems at the NWS Concord are related to

heavy metal contamination, incineration cannot be considered an applicable

technology. Therefore, incineration will not be evaluated in detail.

4.1.19 Withdrawal Well Networks. A system of wells with interconnecting

cones of depression can be constructed such that ground water flow is diverted

or captured. Water withdrawn from the aquifer is routed to a treatment facil-

ity for discharge to surface waters or injection into the ground water

aquifer. Withdrawal wells are directed to containment of contaminated ground

water plumes. Since ground water contamination is not a major concern at NWS

Concord, withdrawal well networks will not be evaluated in detail.

4.1.20 Flood Proofing. Portions of NWS Concord are located in tidal marshes

or wetlands. Other areas are in upland areas that may be subject to periodic

inundation. Inundation expected at N14S Concord is expected to be less cata-

strophic than traditional flood events associated with inland streams and
rivers. Tidal inundation will be of more significance than stream flood

events. Flood proofing is not a major concern at NWS Concord; however, flood

proofing may be used in conjunction with surface water diversion to prevent

severe erosion. Therefore, a detailed evaluation of flood proofing measures

will be considered in proposed remedial action alternatives if appropriate.

4.1.21 Permeable Treatment Beds. Permeable treatment beds are constructed in S
the path of contaminated groundwater plumes as in situ treatment units. Con-

taminated ground water flows through the bed and the contaminant is removed or

neutralized depending on the medium employed. The active medium may be an

absorbent, an ion exchanger, or a reactant capable of converting the contam-

inant to a less hazardous or insoluble form. For heavy metals, ion exchange

is the only viable medium. The advantage of permeable treatment beds is their

avoidance of requirements for pumping and construction of a containment

vessel. The disadvantage is the inability to regenerate the medium without

physically removing it. Hence, permeable beds are best utilized in cases %

where contamination is at low levels so that media will not have to be regen- .,

er.ted during the life of the project. Ground wattr contamination is not a

major concern at NWS Concord. Therefore, permeable treatment bed technology .

will not be evaluated in detail.
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4.1.22 Subsurface Collection Drains. Another commonly employed ground-water

recovery technique is the subsurface collection drain. Such drains consist of

gravel-filled trenches usually lined with tile or perforated pipe which inter-

cept the water table. The leachate and contaminated ground water infiltrate

into the drain where the water is recovered by pumping and then treated and

discharged. Subsurface collection drains can be employed to draw off leachate

or infiltrate to prevent it from reaching groundwater and creating a plume.

Collection drains can also be employed to lower the water table or draw plumes

away from containment barriers. Ground water contamination is not a major

concern at NWS Concord. Therefore, subsurface collection drains will not be

evaluated in dttail.

4.1.23 In Situ Heating. In situ heating is used to decontarinate soils con-

taining hazardous organics, particularly chlorinated hydrocarbons (USEPA 1985,

Dev 1986). A heat source (steam or radio frequency radiation) is applied to

the soil to destroy or remove organic contaminants through therral decomposi-

tion, vaporization, and distillation. Large amounts of energy are consumed In

heating the soil, particularly if the soil is wet. Vaporized organic!; must be

collected in a gas hood and treated prior to release. Since heavv metals are

not amenable to heat treatment, and this is the major forms of contamination

at NWS Concord, this method has limited application and Is discarded as an

appropriate technology.

4.1.24 In S1tu Freezing. Artificial freezing 'ntarin ted ols ;ray be

used to decrease the transport of volatile organ, , 'such as benzene, cbloro-

form, toluene, and terrachloroelthylene) to ground water and to enhanco their

loss by volatilization (Iskander et al. 1OR6). The mobility of heav" meta'

may also be affected by this treatment process. This method has nni'. been

investigated at the laboratory scale. Since this technology does not have a

major affect on the contaminants at the NU'S Concord site, it has limited

applicability and is discarded from further consideration.

4.2 Summary of Applicable lechnologieq

The applicability of the candidate remedial technologies evaluated in section

4.1 is summarized in Table 4.2. The technologies found to be applicable to
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Table 4.2

Applicability of Remedial Technologies at NWS Concord

Applicable 0

Available Technology Yes No

Recycle/Reuse x

Waste Minimization x

Surface Sealing and Capping x

Grading and Revegetation x

Surface Water Diversion and/or Collection x

Containment Barriers x

Hydraulic Barriers x

Excavation and Disposal x

Waste Biodegradation/Bioreclamation x

Detoxification x

Vitrification x

Soil Flushing x

Soil Washing x

Contaminant Immobilization x

In Situ Contaminant Immobilization x

Bottom Sealing x

Groundwater and Leachate Treatment x

Waste Destruction X

Withdrawal Well Networks X

Flood Proofing x

Permeable Treatment Beds x

Subsurface Collection Drains x ,

In Situ Heating x

In Situ Freezing x
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NWS Concord will be used to formulate appropriate remedial action alterna-

tives. These alternatives are formulated and evaluated in Sections 5, 6, 7, '0.0

and 8 of this FS.

4.18



5.0 REMEDIAL ACTION ALTERNATIVE DEVELOPMENT AND INITIAL SCREENING

5.1 Background

Once the preliminary screening of technologies has been accomplished (Sec-

tion 4), those technologies surviving the screening process can be combined

into alternative remedial actions that address site specific problems. These

alternatives are, in turn, subjected to an initial screening process to narrow

the list of potential remedial actions requiring detailed analysis. Sec-

tion 300.68(f) of the NCP requires, to the extent that it is both possible and

appropriate, that at least one alternative in each of the following categories

be included in the analysis.

a. Alternatives for treatment or disposal at an off site facility.

b. Alternatives that attain applicable or relevant and appropriate

Federal public health and environmental requirements.

c. Alternatives that exceed applicable or relevant and appropriate

Federal public health and environmental requirements.

d. Alternatives that do not attain applicable or relevant and appropri-

ate Federal public health and environmental requirements but will reduce the

likelihood of present or future threat from the hazardous substances and that

provide significant protection to public health and welfare and the environ-

ment, including an alternative that closely approaches the level of protection

provided by the applicable or relevant and appropriate requirements.

e. A no action alternative. ...

C-.

In this section, the technically feasible remedial technologies identified in

Section 4 are grouped into potential remedial action alternatives. These 0

alternatives are screened based on environmental and public health considera-

tions, engineering feasibility, and cost. Cost screening is based on cost %

data presented in Cullinane et al. (1986). Cost screening is based on a com-

parative cost evaluation. Cost estimates for screening purposes are assumed
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to be ±25 percent. The purpose of the screening step is to identify those

alternatives of sufficient merit to undergo detailed evaluation. As a result

of the initial screening process the detailed evaluation process can be

directed toward clearly superior alternatives.

In view of different amounts and types of contamination, leading to different

degrees of public health and environmental risks, and the differing physical

conditions on the seven contaminated areas evaluated in this FS, the areas

were consolidated into four subsites for development of remedial alternatives.

The consolidation process is described in Section 2.2. The purposes of this

consolidation are 1) to allow consideration of different remedial

technologies/alternatives for each area, 2) to provide the flexibility in

decision making to select the most cost effective remedial alternative for

each area, and 3) to minimize the number of alternatives that must be eval-

uated. The consolidation of the areas into subsites also streamlines alterna-

tive screening and evaluation without reducing the accuracy of the overall

process. Consolidation also responds to numerous comments received on the

draft FS (Cullinane et al. 1986).

There is only one basic alternative involving source removal, i.e. excavation.

However, there are several alternatives for treatment, transport, and final

disposal of the materials that are removed from the remediation site.

5.1.1 Treatment

Two treatment options were identified as potentially applicable to contamina-

ted materials that would be removed from the remediation sites:

solidification/stabilization and soil washing. Solidification/stabilization

uses the addition of various chemical reagents to immobilize the contaminants

in the soil. Soil washing uses various solvents to remove the contaminants

from the soil and concentrate them into residual sludges and spent process

liquors.
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5.1.2 Transportation

Several alternative transportation methods are available for transport of

materials to final disposal facilities: truck, rail, and intermodal using a

combination of truck and rail.

5.1.2.1 Truck. Truck transport is the preferred option for short haul trans-

port of materials to landfills. Transport is usually in lined and covered

end-dump trucks. California has a gross weight limit for highway transporta-

tion of 80,000 pounds. For planning purposes, this allows a live load ranging

from 40,000 to 46,000 pounds. Assuming a soil weight of 2500 lbs/cubic yard,

a standard load would range between 16 and 18 cubic yards. The cost of truck

transport is generally a function of the distance from the remediation site to

the disposal facility. However, because of competition, distance alone may

not be an absolute indicator of transportation costs.

5.1.2.2 Rail. Since the remedial action site is transected by several rail-

roads, direct rail transport may be an attractive option for long hauls such

as transport of materials to distant Class I disposal facilities. Direct rail

transport could be accomplished using 200,000 pound gross load (160,000 pound

live load) gondola cars. Assuming a soil weight of 2500 lbs/cubic yard, a

standard load would be approximately 64 cubic yards. Rail cars would be

covered to prevent loss of materials. Since none of the California Class I

disposal sites have direct rail facilities, transfer facilities would have to

be constructed if disposal were in a California facility. Materials would be

off-loaded from the rail cars, loaded onto trucks, and transported the final

short distance to the disposal facility. Double handling of materials in this

fashion will result in higher costs and increased public concerns. For these

reasons, truck transport is assumed for all transport involving California

disposal facilities. The Utah Class I disposal facility has direct rail

transport facilities. Therefore, rail transport will be considered as the

primary means of transportation from the remedial action site to the Utah dis-

posal facility.

5.1.2.3 Intermodal. Intermodal transportation includes a combination of

truck and rail transport services. Since the remedial action site is
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transected by several railroads, it is conceivable that materials could be

loaded on trucks which in turn are loaded on rail cars for shipment to a

location near the disposal facilities. At this point, the trucks are off-

loaded and driven to the disposal facility. Intermodal transportation was not

evaluated in detail; however, if a California disposal facility is selected,

intermodal transport should be evaluated as a cost saving measure.

5.1.3 Disposal

Analysis of existing data indicates that soils to be excavated may include

Class I, Class II, and Class III materials. There are two primary options for

handling and disposal of the materials after excavation: disposal in an

existing licensed disposal facility and disposal in a monofill constructed on

NWS Concord. This latter option has two suboptions: construction of the

monofill on-site (within the boundaries of the remedial action site) or con-

struction of the monofill off-site (outside the boundaries of the remedial

action site but still on NWS Concord).

5.1.3.1 Disposal in an Existing Facility. Off-site disposal of excavated

materials in an existing licensed landfill is considered as a primary mate-

rials disposal alternative. Several existing disposal facilities have been

identified and are presented in Table 5.1. The general locations of available

Class I facilities are shown on Plate 5.1.

5.1.3.2 Disposal on NWS Concord. Construction of a monofill on NWS Concord

was evaluated as a secondary disposal alternative. Disposal on NWS Concord is

an attractive disposal alternative because of savings in transportation cost,

a reduction of public concern related to the transport of contaminated mate-

rials over public rights of way, a reduction in disposal costs, and reduction

in the loss of capacity in existing landfills. These apparent advantages are

offset by the long term operation and maintenance requirement. associated with

the landfill, loss of land use on NWS Concord, and extensive investigations

required for facility siting.

On-site disposal was considered, however, the size of the remedial action site

considered in this FS limits the available area for on-site disposal.

5.4
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Table 5.1

Licensed Off-Site Disposal Facilities

Facility I Facility 2

Class I: Chemical Waste Management U.S. Pollution Control, Inc.
Kettleman Hills, California Grassy Mountain Facility
39899 Balentine 5662 South 300 West
Suite 320 Murray, Utah
Newark, CA 94560 (801) 534-0054
(415) 651-2964

Facility 3

Class II: ACME Fill Corporation
Martinez, California 94553
(415) 228-7099

Facility 4 Facility 5

Class III: Altamont Sanitary Landfill Richmond Sanitary Service
10840 Altamont Pass Road West Contra Costa Landfill
Livermore, California 94550 Richmond, California
(415) 449-6349 (415) 236-8000

Facility 6

Acme Fill Corporation
Martinez, California 94553
(415) 228-7099

S

1 Presently closing.
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Available area for waste disposal is further limited by the topographic,

hydrologic, and geologic conditions found on the site. One candidate location

for construction of an on-site disposal facility was identified on RASS 3,

immediately north of Port Chicago Highway (Site 10 on Plate 5.2). Lutton

et al. (1987) investigated this site and found that it did not meet the State

criterion requiring permeability <10 - 7 for sufficient thickness to preclude

migration of contaminants to the underlying ground water. Thus, disposal of

Class I wastes would not be allowed. Site 10 is marginally suited as a loca-

tion for a Class III facility. Treatment of the excavated soils and redesig-

nation as a Class III material or a "designated" waste would be feasible;

however, because of geologic uncertainties, any landfill located on NWS Con-

cord should be engineered to Class I standards, unless the contaminants have

been removed from the soil.

Construction of an off-site (remote from the remedial action site) monofill

disposal facility on lands controlled by NWS Concord was also considered as an

alternative to transporting excavated materials to existing licensed landfill

facilities. Lutton et al. (1987) investigated eleven potential disposal sites

on the NWS Concord, including the previously mentioned Site 10 on RASS 3. The

primary emphasis of this study was location of a site for disposal of Class I

materials. Six of the eleven candidate sites passed an initial screening

based on surficial requirements found in State criteria. Five of the six

sites surviving the initial screening process were investigated by drilling,

sampling, and testing of the geological conditions underlying each site. The

sixth site was deemed to be geologically similar to one of the five sites

investigated in detail. None of the sites was found to meet the State cri-

terion requiring permeability <10 for sufficient thickness to preclude

migration of contaminants to the underlying ground water. Accordingly, con-

struction of a Class I disposal facility on NWS Concord is deemed to be

infeasible because of regulatory requirements related to the underlying geo-

logical conditions. Several sites are suitable for construction of Class ITI

disposal sites. Treatment of the excavated soils and reclassification as a

Class III material would be feasible; however, because of geologic uncertain-

ties, any landfill should be engineered to Class I standards.
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Alternatives using combinations of the treatment, transport, and disposal

S options were developed for each of the RASS's included in this FS.

5.2 Combination of Potentially Applicable Technologies into Feasible Remedial

Alternatives

An overview of the technology screening presented in Section 4 indicates that

seven basic remedial alternatives are available for the remediation of con-

taminated surface soils.

a. No Action;

b. Environmental Monitoring;

c. Removal and Disposal;

d. Removal, Treatment, and Disposal;

e. Source Isolation (containment with capping);

f. Site Restoration, and

.&. In Situ Treatment.

Various combinations of technology are available within each of these cate-

gories. Alternatives in each of these seven categories are discussed below.

5.2.1 Alternatives for Remedial Action Subsite 1. Fourteen potential remedial

action alternatives were initially developed for RASS 1. These included:

a. Alternative 1-1: No Action

b. Alternative 1-2: Environmental Monitoring

c. Alternative 1-3A: Excavation/Disposal at Ixisting Lancitills

d. Alternative 1-3B: Excavation/Disposal at Monofill on NWS Concord

e. Alternative 1-3C: Excavation/Immobilization/Disposal at Existing

Landfills

f. Alternative 1-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

. Alternative 1-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

h. Alternative 1-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

i. Alternative 1-4A: Source Isolation/Soil Cap

j. Alternative 1-4B: Source Isolation/RCRA Cap

k. Alternative 1-5A: On Site Restoration

5.9
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1. Alternative 1-5B: Off Site Restoration

m. Alternative 1-6A: In Situ Stabilization

n. Alternative 1-6B: Soil Flushing

5.2.1.1 Alternative 1-1: No Action

Description. The no action alternative involves no additional positive

remedial action activities. Soils containing high levels of arsenic and heavy

metals in RASS I would be left in place. No additional monitoring would be

implemented. Warning signs and public education programs would be used to

inform the public about potential hazards. Property records would be

annotated to document the location of known and suspected contamination.

Environmental and Public Health Screening. The no action alternative would

not measurably change the current likelihood of exposure of aquatic and wet-

land biota to very high concentrations of arsenic and heavy metals in the

wetland sediments. The possibility of direct human contact with the con-

taminated sediments would be only minimally reduced with signs and an educa-

tion program.

Under the no action alternative, contaminants would continue to migrate from

the contaminated area through the pathways described in Section 3.1. The

areal extent of contamination would increase and spread from RASS I into the

surrounding wetlands and eventually into Suisun Bay. While the concentrations

of contaminants might be attenuated by natural dilution effects, a wider range

of aquatic and wetland biota would be exposed to the contaminants. In addi-

tion, the potential for large discharges of sediment sorbed contaminants would

continue to exist whenever a storm and/or abnormal high tide occurs at

NWS Concord. Such e~ents would inevitably expose aquatic and wetland biota to

higher concentrationt of contamination.

On site sampling and subsequent analysis have confirmed that significant

quantities of hazardous substances exist in the surface soils (upper 12 in.)

of RASS 1. These substances are subjected to environmental stresses from the

horizontal flow of surface water over and through the hazardous substances

and, to a lesser extent, vertical infiltration of water through the waste and
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into the ground water and wind generated fugitive dust. It is anticipated

that migration of contaminants from the site through the surface water media

will continue in both the near and long term.

The potential environmental effects of the no action alternative are described

in detail by Lee et al. (1985, 1986, 1988) and O'Neil (1988). The no action

alternative does not provide the necessary reduction in endangerment or con-

tinued environmental impacts required by the environmental protection goal.

Engineering Feasibility. The technologies proposed for implementation under

the No Action alternative are standard engineering practices that could be

executed without undue delay.

Costs. The costs associated with implementation of the No Action alternative

are expected to be minimal. Based on the data developed by Cullinane et al.

(1986), the present worth cost of the no action alternative is estimated to be

approximately $83,000.

5.2.1.2 Alternative 1-2: Environmental Monitoring

Description. The environmental monitoring alternative features the no action

alternative, i.e., no additional active remediation, augmented by implementa-

tion of continued environmental monitoring. Contaminated materials would be

left in-place. A two part environmental monitoring program would be imple-

mented to periodically evaluate the environmental status of RASS I and those

adjacent areas onto which contaminants are likely to migrate. At a minimum,

the increased monitoring program would include surface and ground water sam-

pling, soil and sediment sampling, bloassays, and wildlife and habitat ,

evaluations.

Phase I monitoring includes the collection and analysis of soil, surface

water, and ground water samples. In addition, wildlife and vegetation would

be observed and evaluated. Phase I monitoring would be conducted annually for

the first five years and every five years thereafter.

*5%.
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Phase 2 monitoring is oriented towards the evaluation uf contaminint Impact.

on the biota of RASS I and adjacent areas. Phase 2 monitoring would be con-

ducted every two years for the first five years and every live vears

thereafter. Phase 2 monitoring includes: clam and vegetation bi:.sy

macroinvertebrate studies, and animal bloaccumulation studieb.

Monitoring studies would be summarized In an annual reptrt destrlbling the

results of the various sampling programs. The report would it-so ontain an

assessment of any physical changes in RASS I or adjacent areas, i.e., natural

improvement or degradation of habitats, man-made alterationb, etc. The report

would also make recommendations for irlementation of any required active

remedial actions.

Environmental and Public Health Screening. The monitoring alteira,rlve would

not measurably change the current likelihood of exposure of aquatic .1nd wet-

land biota to very high concentrations of arsenic and heavy metaai In the

wetland sediment. The possibility of direct hum;tn contact with the contami-

nated soils would be minimally reduced by posting of contaminated areas and a

public education program.

The monitoring program would allow continued migration of arsenic and other

heavy metals from the areas of high contaminant concentrations and the areal

extent of the contamination would continue to increase. There would he some

attenuation of the high levels of contamination because ol dilution effects.

The potential environmental effects are essentially the same as the no actnn

*alternative and are described in Lee et al. (1985, 1986, 1988) and O'Neil

* (1988). The threat of contamination of plants and wildlife, including endin-

gered species, would continue and the potential for exposure would increase as

the areal extent of contamination increased.

The environmental monitoring alternative would provide only limited positive

environmental protection benefits above those provided by the no action alter-

native. Although this alternative would not eliminate or reduce contamination

of soils, surface waters, or sediments by continued migration of contaminants

from current high level areas, monitoring would provide documentation of con-

taminant migration and Its longer term env'ronmental impact. Wildlife studies

5.12
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would document species use of RASS 1, the contamination levels of collected

species, and problems caused by continuous exposure to the hazardous sub-

stances. The environmenra monitoring program would also provide an early

warning of changes in conditions that may increase the potential for substan-

tial environmental damage by continued contaminant release or an unexpected

increase in the rate of release.

Engineering Feasibility. The technologies proposed for implementation under

this alternative are standard engineering and scientific practices that can be

executed without project delay. Care must be taken to ensure that the sample

size for biological monitoring is sufficient and organized In such a way an to

allow for the evaluation of statistical significance. Difficulties may be

encountered in the development of proposed action levels; however, these dif-

ficulties are not expected to present a major obstacle to execution of this

alternative.

Costs. The present worth cost of Alternative 1-2 is anticipated to be

approximately $3,464,000. These costs are substantially greater than the no

action alternative; but significantly less than implementation of more active

remedial action alternatives.

5.2.1.3 Alternative 1-3A: Excavation/Disposal at Existing Landfills

Description. The excavation and disposal at existing landfill alternative 0..

consists of excavating contaminated materials followed by land disposal at a

licensed off-site land disposal facility. If found to be feasible during

concept design, excavated materials would be classified Into appropriate

categories (Class I, Class II, and Class III) for disposal in the appropriate

level landfill. The major components of this alternative include: excavation

of contaminated materials, classification of the contaminated materials,

transport of the contaminated materials to the appropriate existing disposal

facility, disposal, and monitoring of the remediation area. The primary means

of transportation assumed for planning purposes is either lined and covered

dump trucks with a capacity of approximately 16-18 cubic yards or covered rail

cars with'a capacity of 64 cubic yards. A survey of disposal facilities is

presented in Table 5.1. These facilities have indicated that they are
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licensed to dispose of the types of waste materials that will be generated by

the remediation activities anticipated in RASS 1.

Environmental and Public Health Screening. This alternative provides for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 1, including possible migration of contaminated mate-

rials to other important ecosystems such as Suisun Bay.

Excavation of contaminated soils presents the potential for adverse effects

caused by exposure of construction personnel and persons located off site to

the excavated materials during transport of the materials to existing disposal

facilities. The excavation of contaminated materials would impact the impor-

tant wetland habitat found in RASS I and would impact resident wildlife popu-

lations by death or displacement. Over time, the area of excavation will tend

to silt in and the vegetation would recover. Uncertainty exists in the time

required for silting and vegetation to recover. The probability that a

pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success.

Before recovery, the habitat would be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would be suitable for the protected species currently on site

(Lee et al. 1986). These temporary impacts would be offset by the potential

for long term recovery of the area once the contaminated materials have been

removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of wildlife reproductive activity

occurs.

Trucks or rail cars would be used for transporting contaminated soils to land

disposal facilities. Therefore, the off site disposal of contaminated mate-

rials has the additional risk of exposure of the public to contaminated mate-

rials during transport of these materials to the disposal facilities. Trucks

and rail cars would be lined and covered; however, passage through towns and .
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communities would raise community concerns. Increased traffic would cause

increased noise levels; a possible increase in accidents, which could cause

loss of life; air pollution; and increased exposure to spilled contaminated

materials.

Alternative 1-3A provides long term environmental protection at the expense of

major short term environmental impacts. In the long term, a contaminant free

area, natural regrowth of vegetation, and return of wildlife may off set short

term impacts. However, there is a low probability that the habitat would be

suitable for the protected species currently inhabiting RASS 1.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-3A are standard engineering and scientific practices that can be

executed without project delay. Excavation of contaminated materials from

wetlands may present minor problems in execution of this alternative. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation and

compaction effects on areas not selected for active remediation, and transpor-

tation and disposal of Class I materials. Difficulties may also be encoun-

tered in the development of proposed action levels for the monitoring plan.

Several excavation techniques are available for use in wetlands. A combina-

tion of bulldozers, clamshells, frontend loaders, and dump trucks can be used

for excavation. In order to minimize technical problems associated with exca-

vation, these activities should be scheduled for the dry season. This may

increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry season

will also minimize the potential problem of free liquids in the contaminated

soils. Sedimentation effects on adjacent areas could be controlled by exist-

ing technology such as silt barriers and silt screens.

Transportation of contaminated materials to existing landfills would be by

truck or rail. Both truck and rail transportation of contaminated soils are

proven technologies. The loss of contaminated materials will be minimized

through the use of liners and covers.
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Disposal of contaminated soils in a Class I landfill is a proven technology.

Although there are usually technical concerns over the possibility that the

landfill will leak, these concerns are usually addressed through the implemen-

tation of siting controls and engineered features such as liners and leak

detection systems. There are several Class I landfills in operation that can

accept the types of materials that will be excavated from RASS 1.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in such a way as to allow for evaluation of statis-

tical significance. Difficulties may be encountered in the development of

proposed action levels; however, these difficulties arp not expected to

present a major obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3A is anticipated to be

approximately $4,722,000 based on Cullinane et al. (1986). These costs are

substantially greater than the no action or monitoring alternatives. However,

Alternative 1-3A provides positive remediation of the heavy metal and arsenic .

contamination.

5.2.1.4 Alternative 1-3B: Excavation/Disposal at Monofill on NWS Concord

Description. The excavation and disposal at a monofill on NWS Concord alter-

native consists of excavating contaminated materials followed by disposal in a

monofill located on NWS Concord. Only materials excavated from the remedial

action site would be placed in the monofill. The monofill would be con-

structed to Class I standards. The major components of this alternative

include: excavation of contaminated materials, transportation of the contami-

nated materials to the disposal area, disposal, long term monitoring of the

remediation area, and long term monitoring of the disposal area. The primary

means of transportation assumed for planning purposes is in lined and covered

dump trucks with a capacity of approximately 16-18 cubic yards. A survey of

suitable sites for construction of a disposal facility on the NWS Concord was

conducted (Lutton et al. 1987). Potential sites are shown on Plate 5.2. None
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of these sites meet State of California siting requirements for a Class I

S landfill.

0
Environmental and Public Health Screening. This alternative provides for sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 1, including possible migration of contaminated materials

to other important ecosystems such as Suisun Bay.

Alternative 1-3B presents the potential for adverse effects caused by exposure

of construction personnel and persons located between the area of excavation

and disposal to the excavated materials during transport of the materials to

the disposal facilities. The excavation of contaminated materials will also 0

impact the important wetland habitat found in RASS 1 and would impact resident

wildlife populations by death or displacement. Over time, however, the area

of excavation will tend to silt in and the vegetation would recover. Uncer-

tainty exists in the time required for silting and vegetation to recover. The

probability that a pickleweed wetland will eventually establish naturally is

low and the uncertainty is high. Consequently, natural recovery of suitable

habitat for the protected species will more than likely have a low probability

of success. Before recovery the habitat will be either a mudflat or standing

water, depending on the final elevation and drainage patterns. Neither of

these types of habitat would provide habitat for the protected species cur-

rently on site (Lee et al. 1986). These temporary impacts would be offset by

the potential for long term recovery of the remediation area once the con-

taminated materials have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed 0

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting contaminated soils to land disposal

facilities. The disposal of contaminated materials on NWS Concord minimizes

the risk of exposing the general public to contaminated materials during

transport of these materials to the disposal facilities. The increase in

truck traffic would cause noise pollution and a possible increase in
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accidents, which could cause loss of life, air pollution, and increased expo-

sure to spilled contaminated materials for personnel working on NWS Concord.

Alternative 1-3B provides long term environmental protection at the expense of

major short term impacts. In the long term, natural regrowth of vegetation

lay offset any short term Impact-. H4 -7ever, there is a low probability th.L

the habitats would be suitable for the protected species currently inhabiting

RASS 1.

Engineering Feasibility. The technologies proposed for implementation under

Alternative I-3B are standard engineering and scientific practices. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, transportation and dis-

posal of Class I materials, construction of a Class I monofill on NWS Concord,

and development of proposed action levels.

Excavation of contaminated materials from wetlands may present problems in

execution of this alternative. Several excavation techniques are available

that can be used to excavate contaminated wetland materials. A combination of

bulldozers, clamshells, frontend loaders, and dump trucks can be used for

excavation. In order to minimize technical problems associated with excava-

tion, excavation activities should be scheduled for the dry season. This may

increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry season

will also minimize the potential problem of free liquids in the contaminated

soils. Sedimentation effects on adjacent areas can be controlled by existing

technology such as silt barriers and silt screens.

Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials will be

minimized through the use of liners and covers.

Disposal of soils containing high levels of heavy metals and arsenic in a

Class I landfill is a proven technology. Although there are usually technical

5.18



concerns over the possibility that the landfill will leak, these concerns are

Ausually addressed through the implementation of siting controls and engineered

features such as liners and leak detection systems. An investigation of

potential Class I disposal sites on NWS Concord revealed that none of the

available sites meet State of California siting requirements for a Class I

1fa..lity (Lutt(,n c. al. 1987). Therefore, the technical fA: ibilL.y of

implementing Alternative 1-3B is doubtful.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in such a way as to allow evaluation of statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3B are anticipated to be

approximately $4,100,000. These costs are substantially greater than the no

action or environmental monitoring alternative; however, these costs are sig-

nificantly less than implementation of more active remedial action

alternatives.

5.2.1.5 Alternative 1-3C: Excavation/Immobilization/Disposal at Existing

Landfills

Description. The excavation/immobilization/disposal at existing landfill

alternative consists of excavating contaminated materials, immobilization of

the contaminants by addition of chemical reagents, land disposal at an exist- 
9

ing licensed land disposal facility, and long term monitoring of the remedia-

tion area. If feasible, excavated materials will be classified Into the

appropriate categories (Class I, Class II, and Class 111). Class I and

Class II materials would be treated with chemical reagents to immobilize the

contaminants. This process is generally referred to as chemical

solidification/stabilization (USEPA 1986a). Typical solidification/

stabilization methods include the addition of 25-100 percent by weight of

cement, pozzolanic and/or proprietary materials. It is assumed that this
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process is capable of immobilizing the contaminants and the materials would be

suitable for disposal in a Class III land disposal facility. The major com- '

ponents of this alternative include: excavation of contaminated materiaL.,

classification of the contaminated materials, immobilization of contaminants

in Class I and Class II wastes, transportation of the contaminated materials

tz the appropriLte disposai faciily, disposai, and implementation ot a long

term monitoring program. The primary means of transportation assumed for

planning purposes is in lined and covered dump trucks with a capacity of

approximately 18 cubic yards. A survey of disposal facilities within reason-

able distance from the NWS Concord is presented in Table 5.1.

Environmental and Public Health Screening. This alternative provides for sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 1, including possible transport of contaminated materials

to other important ecosystems such as Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public will be minimized because the con-

taminants would be immobilized in the soil. Fugitive dust may be a problem;

however, this can be minimized through proper planning and design. The exca-

vation of contaminated materials will also impact the important wetland habi-

tats found in RASS 1 and would impact resident wildlife populations by death

or displacement. Over time, however, the area of excavation will tend to silt

in and the vegetation would recover. Uncertainty exists in the time required

for silting and vegetation to recover. The probability that a pickleweed

wetland will eventually establish naturally is low and the uncertainty is

high. Consequently, natural recovery of suitable habitat for the protected

species will more than likely have a low probability of success. In the short

term, the habitat will be either a mudflat or standing water, depending on the

final elevation and drainage patterns. Neither of these types of habitat

would provide habitat for the protected species currently on-site (Lee et al.

1986). These short term impacts would be offset by the potential for long

term recovery of the area once the contaminated materials have been removed.
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Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting contaminated soils to land disposal

facilities. Therefore, the disposal of contaminated materials in existing

landfills has the additional risk of exposure of the general public to con-

taminated materials during transport of these materials to the disposal

facilities. Although the trucks would be lined and covered and the materials

would be stabilized, passage of the trucks through towns and communities would

raise community concerns. Additional truck traffic would cause noise

pollution and a possible increase in accidents, which could cause loss of

life, air pollution, and increased exposure to spilled contaminated materials.

These concerns would be reduced somewhat because contaminants would be

immobilized in the soil.

Alternative 1-3C provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

that the habitat would be suitable for the protected species currently

inhabiting RASS 1.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-3C are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the abil-

ity to excavate in wetlands, the moisture content of the excavated materials,

the load bearing strength of the soils being excavated (will they support con-

struction equipment), sedimentation effects on areas not selected for active

remediation, transporation and disposal of Class III materials, development of

solidification/stabilization process, and development of proposed action

levels for the environmental monitoring program.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems associated with excavation, these activities should be scheduled for
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the dry season. This may increase the fugitive dust problem; however, this

can be controlled by sprinkling or other dust control measures. Excavation

during the dry seasons will also minimize the potential problem of free

liquids in the contaminated soils.

Transportation of contaminated materials to existing landfills would be by

truck, which is a proven technology. The loss of contaminated materials would

be minimized through the use of liners and covers.

Co-disposal of solidified/stabilized soils in an existing Class III landfill

may raise technical concerns over the long terv durability of such materials

in the Class III environment. Special placement procedures would have to be

implemented. Co-disposal may be prohibited by regulatory authorities.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. Implementation of a solidification/stabilization technology in

California is complicated by the two phase test procedure (TTLC/STLC) and the

use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals and other than for the dilut 'n

effects caused by adding large amounts of binder, the TTLC is essentially

unchanged. The citric acid extraction is generally believed to be more rigor-

ous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatore 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement may be made when solidification/

stabilization is implemented.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed
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action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3C is anticipated to be

approximately $3,355,000. These costs are substantially greater than th? no

action or monitoring alternative. However, Alternative 1-3C provides positive

remediation of the contaminated area in RASS 1. In addition, solidification/

stabilization minimizes the possibility that the metals removed from RASS I

will be mobilized in the future.

5.2.1.6 Alternative 1-3D: Excavation/Immobilization/Disposal at Monofill on I
NWS Concord

Description. The excavation/immobilization/monofill diqposal option consirts

of excavating contaminated materials, immobilization of the contaminants by

addition of chemical reagents, and land disposal in monofill located on

NWS Concord. The excavated materials will be classified into the appropriate

categories (Class I, Class II, and Class III). Class I and Class I materials

would be treated with chemical reagents to immobilize the contaminants. This

process is generally referred to as chemical solidification/stabilization

(bSEPA 1986a). Typical zolidification/stabilization methods include the addi-

tion of 25-100 percent by weight of cement, pozzolanic, and/or proprietary

materials. It is assumed that this process is capable of immobilizing the

contaminants and the materials would be suitable for disposal in a land dis-

posal facility constructed to Class III standards. The major components of

this alternative include: excavation of contaminated materials, classifica-

tion of the contaminated materials, immobilization of contaminants in Class I

and Class II wastes, transportation of the contaminated materials to the dis-

posal site, disposal in a monofill constructed on NWS Concord, long term moni-

toring of the remediation site, and long term monitoring of the monofill. The

primary means of transportation assumed for planning purposes is in lined and

covered dump trucks with a capacity of approximately 18 cubic yards.

Environmental and Public Health Screening. This alternative provides for

substantial remediation of ecological and health hazards associated with
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contaminated soils in RASS 1, including possible transport of contaminated

materials to other important ecosystems such as Suisun Bay.

Excavation of contaminated material presents the potential for adverse effects

L....s.d by expqure of construction personnel and persons located on NWS Con-

cord to contaminants during transport of the materials to the monofill.

Impacts on the general public would be minimized because the contaminants

would be immobilized in the soil and the contaminated soils would be disposed

of on NWS Concord. Fugitive dust may be a problem; however, this can be mini-

mized through proper planning and design.

The excavation of contaminated materials would also impact the important wct-

land habitats found in RASS 1 and would impact resident wildlife populations

by death or displacement. Over time, however, the area of excavation will

tend to silt in and revegetation wouia recover. UncertainLy exists in the

time required for silting and vegetation to recover. The probability that a

pickleweed wetland will eventually establish naturally is low and the uncer- %

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success. In

the short term, the habitat would be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would provide habitat for the protected species currently

on-site (Lee et al. 1986). These short term impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting solidified/stabilized soils to the mono-

fill. Additional truck traffic would cause noise pollution and a possible

increase in accidents, which could cause loss of life, air pollution, and

increased exposure to spilled contaminated materials. These impacts would be

limited to NWS Concord and public transportation corridors traversing NWS

Concord.
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Alternative 1-3D provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

that the habiLat would be suitable for the protecteu species currently

inhabiting RASS 1.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-3D are standard engineering and scientific practices. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the Goils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, transporation and dis-

posal of Class III materials, development of an adequate solidification/

stabilization process, development of a monofill, and development of proposed .

action levels for the environmental monitoring program.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems associated with excavation, these activities should be scheduled for

the dry season. This may increase the fugitive dust problem; however, this

can be controlled by sprinkling or other dust control measures. Excavation

during the dry seasons will also minimize the potential problem of free

liquids in the contaminated soils. Sedimentation effects on adjacent areas

can be controlled by existing technology.

Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials will be

minimized through the use of liners and covers. In addition, the contaminants

would be immobilized in the soil by the solidification/stabilization process.

Disposal of solidified/stabilized soils in a monofill located on NWS Concord

may raise technical concerns over the long term durability of such materials.

Because of these concerns and the results of the geological Investigations

conducted by Lutton et. al. (1987) any monofill constructed on NWS Concord

should be designed to meet Class I engineering standards. Use of Class I 0
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engineering standards, combined with the relatively limited mobility of

metals, would provide long term security for disposal of the solidified/

stabilized materials. Note, however, that none of the available monofill

sites on NWS Concord meet Class I siting requirements (Lutton et. al. 1987).

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. Implementation of a solidification/stabilization technology in

California is complicated by the two phase test procedure (TTI.C/STI.C) and the

use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals. Other than for the dilution effects

caused by adding large amounts ci binder, the TTLC is essentially unchanged.

The citric acid extraction is generally believed to be more rigorous than the

acetic acid extraction and the data base for successful solidification/

stabilization when using a citric acid extraction is limited. Discussions

with State of California regulatory personnel (Tornatele 1988) indicated that

some success has been demonstrated in reducing the STLC and that special

waivers of the TTLC requirement may be made when solidification! stabilization

is implemented.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring Is suffi-

cient and organized in such a way as to allow evaluation of a statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3D is anticipated to be

approximately $4,900,000. These costs are substantially greater than the no

action or monitoring alternative. Alternative I-3D provides substantial posi-

tive remediation of the contaminated area on RASS 1. In addition,

solidification/stabilization decreases the possibility that contamiivation will
be mobilized in the future.
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5.2.1.7 Alternative 1-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

Description. This alternative consists of excavation of the contaminated 0

soils and removal of the arsenic and heavy metals by chemical washing (Nash

and Tarver 1986). The excavated materials would be classified into Class I,

Class II, and Class III wastes. Class I and Class II materials would be

treated. The washed soils would be transported to an existing Class III land

disposal facility. Soil washing would be accomplished by pumping an aqueous

solution of acids, bases, surfactants, chelating agents, or any combination

thereof, through a series of three upflow soil column reactors. The contami-

nated washing solutions would be treated for recycling of the washing agents.

The resulting waste sludges would be treated and transported to an existing

Class I disposal facility. Major components of this alternative include:

excavation, classification, soil washing, transportation of treated soils and

sludges to existing disposal facilities of the appropriate class, disposal of

the materials in an appropriate class of landfill, and long term monitoring of

the remediation area.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 1, including possible transport of contaminated

materials to other important ecosystems such as Suisun Bay.

Excavation of contaminated material presents the potential for adverse effects

caused by exposure of construction personnel and the general public to the

excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public from the contaminated soils will be -

minimized because the contaminants would be removed by the soil washing pro-

.ce~s. An effluent stream of sludges containing high levels of arsenic and

heavy metals would be generated and would require transport to a Class I land

disposal facility. The amount of sludge is estimated to be twenty percent of

the volume of treated soil. Fugitive dust may be a problem; however, this can

be minimized through proper planning and design.
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The excavation of contaminated materials will also impact the important wet-

land habitats found in RASS 1 and would impact resident wildlife populations

by death or displacement. Over time, however, the area of excavation will

tend to silt in and the vegetation would recover. Uncertainty exists in the

time required for silting and vegetation to recover. The probability that a

pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success. In

the short term, the habitat will be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would provide habitat for the protected species currently

on-site (Lee et al. 1986). These short term impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting the treated soils to land disposal

facilities. Either truck or rail would be used to transport the residual

sludges to Class I disposal facilities. Therefore, the disposal of residual

sludge materials has the additional risk of exposure of the general public to

contaminated materials during transport of these materials to the disposal

facilities. Although the trucks would be lined and covered, passage of the

trucks through towns and communities would raise community concerns. Addi-

tional truck traffic would cause noise pollution and a possible increase in

accidents, which could cause loss of life, air pollution, and increased expo-

sure to spilled contaminated materials. Since the soil washing process

removes and concentrates contaminants, the potential exposure to contaminated

materials should be reduced.

Alternative 1-3E provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

5.28



that the habitat would be suitable for the protected species currently inhab-

~ iting RASS 1.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 1-3E are standard

engineering and scientific practices. The overriding technical concern asso-

ciated with this alternative is development of a soil washing process. Other 0

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, transportation and dis-

posal of Class III materials, transportation and disposal of Class I

materials, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems associated with excavation, these activities

should be scheduled for the dry season. This may increase the fugitive dust

problem; however, this can be controlled by sprinkling or other dust control

measures. Excavation during the dry seasons will also minimize the potential

problem of free liquids in the contaminated soils. Sedimentation effects on

adjacent areas can be controlled by existing technology such as silt barriers 0

or silt screens.

Although it is expected that the cleaned soils will be suitable for unrestric- 4
ted use, for cost estimating purposes, it is assumed that the materials will

be disposed of in a Class III landfill. Transportation of decontaminated

materials to existing landfills would be by truck, which is a proven tech-

nology. The loss of materials will be minimized through the use of liners and

covers. Since it is expected that the decontaminated soils will be suitable

for unrestricted use, materials loss would not be a critical technical issue.

The sludge produced by the soil washing process would be transported to an

existing Class I facility by truck or rail. Both truck and rail

?0
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transportation of contaminated soils are proven technologies. The loss of

contaminated materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing indus-

try, soil washing for removal of arsenic and heavy metals from contaminated

soils has not been proven in a large scale remedial action. The process is

developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 1.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decont.ninated

soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-

ever, the sludge containing the heavy metals will be a Class I and possibly a

RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of a statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3E is anticipated to be

approximately $6,425,000. These costs are substantially greater than the no

action or environmental monitoring alternative. Alternative 1-3E would pro-

vide substantial positive remediation of the contaminated area on RASS 1.

Contaminants would be removed from large volumes of soil and concentrated in a

reduced volume.
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5.2.1.8 Alternative 1-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

Description. This alternative consists of excavation of the contaminated

soils and removal of the contamination by chemical washing (Nash 1986). The

washed soils would be transported to a Class III monofill constructed on

NWS Concord. Soil washing would be accomplished by pumping an aqueous solu-

tion of acids, bases, surfactants, chelating agents, or any combination

thereof, through a series of three upflow soil column reactors. The contami-

nated washing solutions would be treated for recycling of the washing agents.

The resulting waste sludges would be treated and transported to an existing

Class I disposal facility. Major components of this alternative include:

excavation, soil washing, transportation of treated soils to a Class III

monofill located on NWS Concord, transportation of residual sludges to an

existing Class I landfill, disposal of the materials in an appropriate clss

of landfill, long term monitoring of the remediation area, and long term

monitoring of the monofill.

Environmental and Public Health Screening. This alternative provides complete

remediation of ecological and health hazards associated with contaminated

soils in RASS 1, including possible transport of contaminated materials to

other important ecosystems such as Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and persons located on

NWS Concord to the excavated materials during transport of the materials to

the monofill. Impacts on the general public from the contaminated soils will

be minimized because the contaminants would be removed by the soil washing

process and the decontaminated materials would be disposed of on NWS Concord. 1%

An effluent stream of contaminated sludges would be generated that would

require transport to a Class I land disposal facility. The quantity of sludge

is estimated to be twenty percent of the treated soils. Fugitive dust may be

a problem; however, this can be minimized through proper planning and design.

The excavation of contaminated materials will also impact the important wet-

~ land habitat found in RASS I and would impact resident wildlife populations by
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death or displacement. .Over time, however, the area of excavation will tend

to silt in and the vegetation would recover. Uncertainty exists in the time

required for silting and vegetation to recover. The probability that a

pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success. In

the short term, the habitat will be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would provide habitat for the protected species currently

on-site (Lee et al. 1986). These short term impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting the treated soils to the monofill. The

disposal of the decontaminated materials on NWS Concord reduces the risk of

exposure of the general public to contaminated materials during transport of

these materials to the disposal facilities. Sludges generated by the soil

washing process would be transported by truck or rail to existing Class I dis-

posal facilities. Although the trucks would be lined and covered, passage of

the trucks through NWS Concord and surrounding communities may raise community

concerns. Additional truck traffic would cause noise pollution and a possible

increase in accidents, which could cause loss of life, air pollution, and

increased exposure to spilled contaminated materials.

Alternative 1-3F provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of vege-

tation may offset any short term impacts. However, there is a low probability

that the habitat would be suitable for the protected species currently inhab-

iting RASS 1.

Engineering Feasibility. Except for the soil washing technology, the technol-

ogies proposed for implementation under Alternative 1-3F are standard

5.32



engineering and scientific practices. The overriding technical concern

associated with this alternative is development of a soil washing process.

Other technical concerns include the ability to excavate in wetlands, the

moisture content of the excavated materials, the load bearing strength of the

soils being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for active remediation, transportation and

disposal of Class III materials, transportation and disposal of Class I mate-
rials, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems associated with excavation, these activities

should be 6cheduled for the dry season. This may increase the fugitive dust

problem; however, this can be controlled by sprinkling or other dust control

measures. Excavation during the dry seasons will also minimize the potential

problem of free liquids in the contaminated soils.

Although it is expected that the cleaned soils will be suitable for unrestric-

ted use, fot cost estimating purposes, it is assumed that the materials will

be disposed of in a Class III landfill on NWS Concord. Transportation of

decontaminated materials to the monofill would be by truck, which is a proven
0

technology. The loss of materials will be minimized through the use of liners

and covers. Since it is expected that the decontaminated soils will be suit-

able for unrestricted use, materials loss would not be a critical technical

issue. The sludge produced by the soil washing process would be transported

to an existing Class I facility by truck or rail. Both truck and rail trans-

portation of contaminated soils are proven technologies. The loss of contami-

nated materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing indus-

try, soil washing for removal of arsenic and heavy metals from contaminated

soils has not been proven in a large scale remedial action. The process is

developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 1.
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Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated

soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-

ever, the sludge containing the heavy metals will be a Class I and possibly a

RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-3F is anticipated to be

approximately $7,329,000. These costs are substantially greater than the no

action and environmental monitoring alternatives. Alternative 1-3F would pro-

vide substantial positive remediation of the contaminated area in RASS 1.

Contaminants would be removed from large volumes of soil and concentrated in a

reduced volume.

5.2.1.9 Alternative 1-4A: Capping with Soil Cover

Description. This alternative examines the use of a topsoil/vegetative cover

to reduce the possibility of erosion and direct contact with the contaminated

soil materials. The contaminated soil materials located in RASS 1 would not

be removed. The primary components of this alternative include: site prep-

aration, placement of a soil cover, grading, vegetation of the cover, and long

term monitoring.

Environmental and Public Health Screening. This alternative would substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent
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resuspension and redistribution of the contaminated soils into adjacent uncon-

taminated or lightly contaminated areas. Furthermore, migration of contami-

nants into Suisun Bay would be prevented. Prevention of biota contact with

the contaminated soils would prevent food chain transfer of the contaminants

to humans and reduce or eliminate potential health effects of concern.

Although the implementation of the soil cap would prevent further migration of

contaminants into adjacent areas, there would be long term adverse impacts

associated with raising the natural elevation of wetland areas in RASS 1. The

top soil cover would raise the ground elevation a minimum of 4 ft. Portions

of important wetlands found in RASS 1 would be converted into upland and a

transition zone. Regulatory issues would be raised with any proposal to fill

and destroy wetlands with a resultant loss of habitat and harm to endangered

species.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-4A are standard engineering and scientific practices. Technical

concerns include the ability to construct a soil cap on the wetland, the load

bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation and

compaction effects on areas not selected for active remediation, establishment

and maintenance of a vegetative cover, and development of proposed action

levels for the environmental monitoring program.

Construction of the soil cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design and vegetation establish-

ment procedures are available to ensure that the cap is durable and performs

its intended purpose.

Sedimentation effects on adjacent areas can be controlled by existing

technology.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical S
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significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major R

obstacle to execution of this alternative.

Costs. The present worth of Alternative 1-4A is anticipated to be approxi-

mately $2,800,000.

5.2.1.10 Alternative 1-4B: Source Isolation/RCRA Cap

Description. This alternative examines the use of a multilayered cover (RCRA

cap) to reduce the possibility of erosion and direct contact with the contami-

nated soil material. The contaminated soil materials located in RASS 1 would

not be removed. The primary components of this alternative include: site

preparation, placement of a cover meeting RCRA requirements, grading, and

vegetation of the cover. At a minimum, the RCRA cap would include a 2 ft

thick low permeability (10- 7) soil layer, a 12 in. drainage layer, a 20 mil

synthetic membrane with bedding, and a 2 ft layer of topsoil. Finally, the

cover w-ull be giaded and vegetated. A cross-section of a typical RCRA cap is

illustrated in Plate 5.3. Final cap specifications would be coordinated with

appropriate regulatory agencies.

Environmental and Public Health Screening. This alternative would substan-

tially eliminate the potential for exposure of biota or humans to direct con-

tact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils into adjacent uncon-

taminated or slightly contaminated areas. Furthermore, migration of contami-

nants into Suisun Bay would be prevented. Prevention of biotic contact with

the contaminated soils would prevent food chain transfer of the contaminants

to humans and reduce or eliminate potential health effects of concern. Imple-

mentation of the RCRA cap alternative would also reduce the potential for

transport of contamination into the underlying groundwater.

Although the implementation of the RCRA cap would prevent further migration of

contaminants into adjacent areas and ground water, there would be long term

adverse impacts associated with raising the natural elevation of RASS 1. The

RCRA cover would raise the ground elevation a minimum of 6 ft. Portions of
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important wetlands found in RASS 1 would be converted into upland and a

transition zone. Regulatory issues would be raised with any proposal to fill

and destroy wetlands with a resultant loss of habitat and harm to endangered

species.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-4B are standard engineering and scientific practices. Technical

concerns include the ability to construct a RCRA cap on the wetland, the load

bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation and

compaction effects on areas not selected for active remediation, establishment

of a vegetative cover, and development of proposed action levels for the envi-

ronmental monitoring program.

Construction of the RCRA cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design and vegetation establish-

ment procedures are available to ensure that the cap is durable and performs

its intended purpose. Sedimentation effects on adjacent areas can be con-

trolled by existing technology.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-4B is anticipated to be

approximately $3,900,000.

5.2.1.11 Alternative 1-5A: On-Site Restoration

Description. Whereas site remediation emphasizes the cleanup of a release of

contaminated materials, site restoration is the return of environmental con-

ditions to a pre-existing condition or enhancement of the current
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environmental condition. Restoration may be required by ARAR's. In most

cases, it is expected that restoration activities would be much more costly

than implementation of remedial action alternatives. However, at NWS Concord 0

there appears to be an opportunity to combine remediation activities and

environmental restoration with only a minimal increase in the cost of the

underlying remediation activities. Alternative 1-5A incorporates the concept

of full restoration of RASS 1. Implementation of Alternative 1-5A assumes

implementation of one of the excavation alternatives (Alternative 1-3A through

1-3F) with an add-on restoration element. A detailed restoration plan would

be developed as part of this alternative. The restoration plan would give .

particular attention to acquiring and planting plant species of vegetation S

normally found in the wetland areas of RASS 1. The emphasis of wetland

restoration would be to provide habitat for the salt marsh harvest mouse.

Environmental and Public Health Screening. In the long term, the goal of .

restoration is to minimize the environmental effects of contamination and

remedial action. This alternative provides substantial remediation of eco-

logical and health hazards associated with contaminated soils in RASS 1,

including possible transport of contaminated materials to other important S

ecosystems such as Suisun Bay. In addition, contaminated areas in RASS 1 %

would be restored to productive wetland in the shortest practicable time

period.

Excavation presents the potential for adverse effects caused by exposure of .'e

construction personnel and persons located off-site to the excavated materials

during transport of the materials to disposal facilities. The excavation of \,.

contaminated materials will also impact the important wetland habitat found in 0

RASS 1 and would impact resident wildlife populations by death or displace-

ment. Recovery would be expedited through implementation of an active wetland

restoration program.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.
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Trucks or rail cars would be used for transporting contaminated or treated

soils to land disposal facilities. If existing landfills were selected as th-

final disposal site, there is risk of exposure of the public to contaminated

materials during transport of these materials to the disposal facilities.

Although the trucks or rail cars would be lined an6 covered, passage through

towns and communities would raise community concerns. Additional truck traf-

fic would cause noise pollution and a possible increase in accidents, which

could cause loss of life, air pollution, and increased exposure to spilled

contaminated materials. Implementation of a disposal alternative that

includes construction of a landfill on NWS Concord would limit these impacts

to NWS Concord and public transportation corridors traversing NWS Concord.

Alternative 1-5A provides long term environmental protection at the expense of

rather severe short term impacts. These short term impacts are minimized by

the active restoration of the excavated -reas. Since contamination is removed

from the wetland environment and the wetland is returned to pre-existing

conditions in the shortest possible timeframe, on-site restoration provides

the greatest level of environmental protection of any alternative considered.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-5A are standard engineering and scientific practices that can be

executed without project delay. Excavation of contaminated materials from

wetlands may present problems in execution of this alternative. Primary tech-

nical concerns include the ability to excavate in wetlands, the moisture con-

tent of the excavated materials, the load bearing strength of the soils being

excavated (will they support construction equipment), sedimentation and

effects on areas not selected for active remediation, transportation and dis-

posal of contaminated or treated materials, and wetland restoration. Diffi-

culties may also be encountered in the development of proposed action levels.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems associated with excavation, excavation activities shou~ld be scheduled

for the dry season. This may increase the fugitivc dust problem; however,

this can be controlled by sprinkling or other dust control measures.

5.40



Excavation during the dry season will also minimize the potential problem of

free liquids in the contaminated soils.

Transportation of contaminated or treated materials to existing landfills or

to a monofill located on NWS Concord would be by truck or rail. Both truck 4

and rail transportation of contaminated soils are proven technologies. The

loss of contaminated materials will be minimized through the use of liners and

covers.

Disposal of contaminated soils in a Class I landfill is a proven technology.

Although there are technical concerns over the possibility that the landfill

will leak, these concerns are usually addressed through the implementation of

siting controls and engineered features such as liners and leak detection

systems. There are several Class I landfills in operation that can accept the

types of materials that will be excavated from RASS 1. No available monofill

sites on NWS Concord meet siting requirements for a Class I facility.

Concerns over the long term durability of solidified/stabilized materials

require the disposal of such materials in a facility engineered to Class I

* standards.

Although some uncertainty exists in wetland restoration, several factors would

enhance the probability of success of this alternative. Recommendations for

specific objectives and plans for monitoring would be followed. Regional 0

goals, i.e., interest in the salt marsh harvest mouse and two species of rail,

are clear, leading to the objective of restoration of a pickleweed marsh and

associated transition zone vegetation. The detailed restoration plan would be

wrixten in concert with local experts in wetland restoration and rely heavily

on guidelines for local conditions such as those found in Josselyn and Buch-

holz (1982). Because long term Tionitoring is an integral part of the restora- -

tion plan, adequate provisions would be developed to monitor execution and

progress of the restoration and to allow corrective action if necessary.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical
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significance data base. Difficulties may be encountered in the development of

proposed action levels; however, these difficulties are not expected to

present a major obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-5A is anticipated to be

approximately $4,763,000.

5.2.1.12 Alternative 1-SB: Off-Site Restoration

Description. This alternative incorporates the remediation of contamination

in RASS 1 using one of the capping alternatives (Alternatives 1-4A or 1-4B)

with off-site mitigation for the loss of wetland areas. The contaminated area

in RASS 1 would be capped and an appropriate quantity of land would be perma-

nently set aside as wetland. In another option, agricultural land could be

obtained and converted to wetland.

Environmental and Public Health Screening. This alternative will substan-
tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils into adjacent uncon-

taminated or slightly contaminated areas. Furthermore, migration of contami-

nants into Suisun Bay would be prevented. Prevention of biotic contact with

the contaminated soils would prevent transfer of the contaminants to humans

and reduce or eliminate potential health effects of concern.

Although the implementation of the top soil cap would prevent further migra-

tion of contaminants into adjacent areas, there would be long term adverse

impacts associated with raising the natural elevation of RASS 1. The top soil

cover would raise the ground elevation a minimum of 4 ft. Portions of impor-

tant wetlands found in RASS 1 would be converted into upland and a transition

zone. Regulatory issues would be raised with any proposal to fill and destroy

wetlands with a resultant loss of habitat and harm to endangered species. The

loss of wetlands will be mitigated by the acquisition of off-site wetlands or

the acquisition of lands that will be converted into wetlands.
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Engineering Feasibility. The technologies proposed for implementation under

Alternative 1-5B are standard engineering and scientific practices that can be

executed without project delay. Technical concerns include the ability to

construct a soil or RCRA cap on the wetland, the load bearing strength of the

soils on which the cap would be constructed (will they support the cap without

excessive long term maintenance), sedimentation and compaction effects on

areas not selected for active remediation, restoration of wetlands, and devel-

opment of proposed action levels for the environmental monitoring program.

Construction of the soil or RCRA cap will be similar to a filling operation,

which is a proven technology. Adequate geotechnical and vegetation design

procedures are available to ensure that the cap is durable and performs its

intended purpose. Sedimentation and compaction effects on adjacent areas can

be controlled by existing technology.

Difficulties may be encountered in acquiring suitable wetlands offsite. It

would be necessary to acquire wetlands as close to NWS Concord as possible

because of the limited distribution of the salt marsh harvest mouse, the pri-

mary focus of the mitigation actions. A large portion of such wetlands ere

diked, which reduces their value for the mouse, and many wetlands are already

in public ownership. The quantity of land that would be required and itsP

potential availability have not been determined.

If existing wetlands are not available, another option is to acquire land in

other categories of use, e.g., agriculture, and create wetlands. This can be

accomplished by breaching dikes and restoring tidal flow, depositing dredged

material on shallow water areas, or moving upland soils into tidal influence.

Although uncertainty exists in conversion of agricultural land to wetland,

several factors would act to increase the probability of success of this

altei.tive. Recommendations for specific objectives and plans for monitoring

would be followed. The detailed restoration plan would be written in concert
with local experts in wetland restoration and rely heavily on guidelines for

local conditions such as those found in Josselyn and Buchholz (1982). Because

long term monitoring is an integral part of the restoration plan, adequate
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provisions would be developed to monitor execution and progress of the restor-

ation and to allow corrective action as necessary.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 1-5B is anticipated to be

approximately $3,216,000.

5.2.1.13 Alternative 1-6A: In Situ Stabilization

Description. The in situ stabilization alternative consists of injecting the

in place contaminated soils with chemical reagents to immobilize the

contaminants in the soil. The process is similar to the excavation/

immobilization alternatives (Alternative 1-3C and 1-3D), except that the

binder chemicals are mixed with the inplace soils and the contaminated soils

are not excavated. The major components of this alternative include:

development of a solidification/stabilization process, stripping of vegeta-

tion, application of the solidification/stabilization binder, revegetation,

periodic reapplication of the binder, and long term environmental monitoring

of the remediation area.

Environmental and Public Health Screening. This alternative provides limited

remediation of the ecological and health hazards associated with the contami-

nated soils in RASS 1. The primary mechanism of the in situ stabilization

process is to reduce the solubility of the metals and thereby reduce their

bioavailability. The in situ immobilization process does not remove the

metals from the soils. Metals would be available to migrate with any soil or

sediment that is physically moved by hydrologic processes. Because of the

dynamic hydrologic environment of RASS 1, it is probable that continued migra-

tion of contaminants would occur.
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Since the metals would remain in the soil, the potential for direct contact

would remain. In situ stabilization would reduce the availability of the

contaminants.

Because physical migration would be likely, mere chemical stabilization of the

soils would not be totally effective in reducing contaminant migration. The

soils could be physically stabilized by adding sufficient binder materials;

however, addition of binder materials in the quantities required for physical

stabilization would most probably have environmental consequences similar to

the capping alternatives, i.e, the nature of the habitat would be substan-

tially changed and would probably not support the species currently living on

the site.

In situ stabilization requires periodic reapplication of binder materials, so

there would be a continued presence in RASS 1. It is estimated that reappli-
0

cation of binder materials would be necessary every five to ten years. Reap-

plication would involve similar activities to the initial application.

Because of the maintenance requirements, adverse impacts of the in situ

stabilization alternative would be long term and continuing.

Although there is some potential for remediation, any remediation is off set

by the requirement to periodically reapply the binder agents to RASS 1. This

alternative would have severe short term impacts as well as major long term

adverse impacts on vegetation and wildlife that try to colonize the RASS.

Engineering Feasibility. Primary technical concerns include the ability to

apply binder materials in wetlands, the load bearing strength of the soils '

(will they support construction equipment), sedimentation and compaction

effects on areas not selected for active remediation, development of a

solidification/stabilization process that can be applied in situ in the wet-

lands. Difficulties may also be encountered in the development of proposed

action levels.

The primary technology, in situ stabilization, proposed for implementation in

this alternative has not been demonstrated on a large scale, nor has it been

applied in a wetland environment. Although the technology is similar to
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solidification/stabilization technology used in the excavation/immobilization

alternatives, the excavation alternatives have the advantage that the mate-

rials are removed from an active hydrologic environment and the

solidification/stabilization processing is accomplished in a controlled

environment. Of particular technical concern to this alternative is the long

term durability of the treated soils in an active hydrologic environment.

Since the in situ stabilization process is oriented towards the chemical

immobilization of contaminants, it is likely that physical mobilization will

continue.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. In situ stabilization in a wetland environment has not been

demonstrated. Implementation of a solidification/stabilization technology in

California is complicated by the two phase test procedure (TTLC/STLC) and the

use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's EP.

Solidification/stabilization does not remove the metals, and other than the

dilution effects caused by adding large amounts of binder, the TTLC is essen-

tially unchanged. The citric acid extraction is generally believed to be more

rigorous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement can be obtained when

solidification/stabilization is implemented. The potential technical problems

are compounded in this alternative because the alternative leaves the treated

materials in an active environment rather than placing them in a controlled

landfill environment.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in such a way as to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed b
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action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Overall, because of site specific reasons, the engineering feasibility of this

alternative is low.

Costs. The present worth costs of Alternative 1-6A is estimated to be

$3,927,00.

5.2.1.14 Alternative 1-6B: Soil Flushing

Description. The soil flushing alternative consists of injecting a soil wash-

ing solution to dislodge, solubilize, or other wise remove the contaminants

from the soils. Chemically, the soil flushing alternative is similar to the

soil washing alternatives (Alternative 1-3E and 1-3F). Possible flushing

agents include water, acids, bases, chelating agents, and/or surfactants. The

major components of this alternative include: development of a soil washing

process that is effective for the contaminants found on RASS 1, construction

ILK_ of a flushing agent application and recovery system, application and recovery

of the soil flushing agents, treatment of the recovered soil flushing agents,

disposal of residual sludges and flushing agents, and environmental monitoring

'V of the remediation area.

Environmental and Public Health Screening. This alternative provides

substantial remediation of ecological and health hazards associated with the

contaminated soils in RASS 1, including possible transport of contaminated

materials to other important ecosystems such as Suisun Bay.

The soil flushing process produces an effluent stream of sludges that will be

classified as Class I and possibly RCRA wastes. The amount of sludge would be

similar to that produced in the soil washing alternatives and is estimated to

be approximately 20 percent of the treated soils. The residual sludges would

be transported to an existing Class I landfill for disposal. Lined and

covered trucks or rail cars would be the primary means of transport. Trans-

port ot ttese materials has the additional risk of exposure of the general

.- public to contaminated materials. Passage of the trucks and rail cars through
.. .-
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populated areas may raise community concerns. Additional traffic would cause

noise pollution, and a possible increase in accidents, which could cause loss

of life, air pollution, and increased exposure to contaminated materials.

The construction of soil flushing reagent application and recovery system

would cause severe short term disruption of the habitat in RASS 1.

Anticipated short term impacts could be minimized by proper planning of con-

struction activities; however, since the application and recovery of the soil

flushing reagents may take several seasons, short term impacts may occur for a

substantial period of time.

In addition to the disruption caused by construction activities, some soil

flushing reagents may be toxic or hazardous. Since 100 percent recovery of

the soil flushing reagents is unlikely, soil flushing may have a detrimental

impact on the plant and wildlife in RASS 1.

Alternative 1-6B provides long term environmental protection from the existing

contamination at the expense of substantial short term impacts and possible

long term impacts from the flushing reagents.

Engineering Feasibility. Soil flushing technology is not considered to be a

standard engineering or scientific technology for remediation of contaminated

sites. The overriding technical concern associated with this alternative is

development of a soil flushing process. Other technical concerns include the

load bearing strength of the soils (will they support construction equipment),

the permeability of the soils (can the flushing agents be recovered), sedimen-

tation effects on areas not selected for active remediation, transportation

and disposal of Class I materials, and development of proposed action levels

for the environmental monitoring program.

The chemistry of soil flushing is similar to that of soil washing (Alterna-

tives 1-3E and 1-3F). The process is developmental and would require addi-

tional laboratory and pilot scale study before implementation on a scale of

the proposed remedial action for RASS 1. If the soil flushing process proves

to be technically feasible, a sludge containing the heavy metals removed from

the soil would require disposal. It is assumed that the soil will be cleaned
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sufficiently for unrestricted use; however, the sludge containing the heavy

metals will be a Class I and possibly a RCRA waste. 0
Construction of a flushing agent application and recovery system in the wet-

land environment will be technically difficult. Although construction could

be scheduled for the dry season, the low permeability of the soils would

necessitate construction of recovery wells or underdrains at a close interval,

thus increasing the cost and making complete recovery of the flushing agents V

difficult. This may be particularly important since some of the reagents used

for soil flushing are hazardous materials.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in such a way as to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed %(

action levels; however, difficulties are not expected to present a major

obstacle to execution of this alternative.
•

The engineering feasibility of the soil flushing alternative is considered to

be low. A

Costs. The present worth cost of Alternative 1-6B is estimated to be -

$5,754,000.

5.2.2 Alternatives for Remedial Action Subsite 2. Fourteen potential remedial

action alternatives were initially developed for RASS 2. These included the

following. $

a. Alternative 2-1: No Action

b. Alternative 2-2: Environmental Monitoring

c. Alternative 2-3A: Excavation/Disposal at Existing Landfills

d. Alternative 2-3B: Excavation/Disposal at Monofill on NWS Concord S
e. Alternative 2-3C: Excavation/Immobilization/Disposal at Existing

Landfills

f. Alternative 2-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord
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g. Alternative 2-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

h. Alternative 2-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

i. Alternative 2-4A: Source Isolation/Soil Cap

j. Alternative 2-4B: Source Isolation/RCRA Cap

k. Alternative 2-5A: On-Site Restoration

1. Alternative 2-5B: Off-Site Restoration

m. Alternative 2-6A: In Situ Stabilization

n. Alternative 2-6B: Soil Flushing

5.2.2.1 Alternative 2-1: No Action

Description. The no action alternative involves no additional positive reme-

dial action activities. Soils containing high levels of heavy metals in

RASS 2 would be left in place. No additional monitoring would be implemented.

Warning signs and public education programs would be used to inform the public

about potential hazards. Property records would be annotated to document the

location of known and suspected contamination.

Environmental and Public Health Screening. The no action alternative would

not measurably change the current likelihood of exposure of aquatic, wetland,

and upland biota to high concentrations of arsenic, cadmium, zinc, copper, and

lead that were identified in the surface soils and sediments. The possibility

of direct human contact with the contaminated sediments would be only

minimally reduced with signs and an education program.

Under the no action alternative, contaminants would continue to migrate from

the contaminated area through the pathways described in Section 3. The areal

extent of contamination would increase and spread from RASS 2 into the sur-

rounding wetlands, including RASS 1, and eventually into Suisun Bay. While

the concentrations of heavy metals might be attenuated by natural dilution

effects, a wider range of aquatic and wetland biota would be exposed to the

contaminants. In addit.ion, the potential for large discharges of sediment

sorbed contaminants would continue to exist whenever a storm and/or abnormal
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high tide occurs at NWS Concord. Such events would inevitably expose aquatic

and wetland biota to higher concentrations of contamination.

Or. site sampling and subsequent analysis have confirmed that significant

quantities of hazardous substances remain in the surface soils (0-12 in.) of

RASS 2. In addition, a smaller area of contamination at depths to 36 in. was

located. These substances are subjected to environmental stresses from the

horizontal flow of surface water over and through the hazardous substances

and, to a lesser extent, vertical infiltration of water through the waste and

into the ground water and wind generated fugitive dust. It is anticipated

that migration of contaminants from RASS 2 through the surface water media

would continue in both the near and long term. The potential environmental

effects of the no action alternative are described in detail by Lee et al.

(1986). The no action altecnative does not provide the necessary reduction in

endangerment or continued environmental impacts required by the environmental

protection goal.

Engineering Feasibility. The technologies proposed for implementation under

the No Action alternative are standard engineering practices that can be

executed without undue delay.

Costs. The present worth cost of the No Action alternative is estimated to be

$56,000.

5.2.2.2 Alternative 2-2: Environmental Monitoring

Description. The monitoring alternative features the no action alternative, 1

i.e., no additional active remediation, augmented by implementation of con-

tinued environmental monitoring. Contaminated materials would be left

in-place. A two phase environmental monitoring program would be implemented

to periodically evaluate the environmental status of RASS 2 and those adjacent

areas onto which contaminants are likely to migrate. At a minimum, the

increased monitoring program would include surface water sampling, soil and

sediment sampling, bloassays, and wildlife and habitat evaluations.

Monitoring activities on RASS 2 would be coordinated with similar activities

on RASS 1.
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Phase 1 monitoring includes the collection and analysis of soil, surface

water, and ground water samples. In addition, wildlife and vegetation would

be observed and evaluated. Phase I monitoring would be conducted annually for

the first five years and every five years thereafter.

Phase 2 monitoring is oriented towards the evaluation of contaminant impacts

on the biota of RASS 2 and adjacent areas. Phase 2 monitoring would be con-

ducted every two years for the first five years and every five years there-

after. Phase 2 monitoring includes: clam bioaccumulation studieE,

macroinvertebrate studies, and plant and animal bioaccumulation studies.

Monitoring studies would be summarized in an annual report describing the

results of the various sampling programs. The report would also contain an

assessment of any physical changes in RASS 2 or adjacent areas, i.e., natural

improvement or degradation of habitats, man-made alterations, etc. The report

would also make recommendations for implementation of any required active

remedial actions.

Environmental and Public Health Screening. The environmental monitoring

alternative would not measurably change the likelihood of exposure of aquatic

and wetland biota to high concentrations of heavy metals in soil and sediment.

The possibility of direct human contact with the contaminated soils would be

minimally reduced by posting of contaminated areas and a public education A

program.

The monitoring program would allow continued migration of arsenic, cadmium,

zinc, copper, and lead from the areas of high contaminant concentrations and

the areal extent of the contamination would continue to increase. Contamina-

tion of RASS I by migration of contaminants from RASS 2 would be likely to

occur. There would be some attenuation of the high levels of contamination

because of dilution effects. The potential environmental effects are essen-

tially the same as the no action alternative and are described in Lee et al.

(1986). The threat of contamination of plants and wildlife including endan-

gered species would continue and the potential for exposure would increase as

the areal extent of contamination increases.
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The monitoring alternative provides only limited positive environmental pro- ,

tection benefits above those provided by the no action alternative. Although

the increased monitoring alternative would not eliminate or reduce contamina-

tion of soils, surface waters, or sediments by continued migration of con-

taminants from current high level areas, increased monitoring would provide

documentation of contaminant migration and its longer term environmental

impact. Wildlife studies would document species use of RASS 2, the contamina-

tion levels of collected species, and problems caused by continuous exposure

to the hazardous substances. The environmental monitoring program would also

provide an early warning of changes in conditions that may increase the poten-

tial for substantial environmental damage by continued contaminant release or

an unexpected increase in the rate of release.

Engineering Feasibility. The technologies proposed for implementation under

this alternative are standard engineering and scientific practices that can be

executed without project delay. Care must be taken to ensure that the sample

size for the biological monitoring is sufficient and organized in a way to

allow for evaluation of statistical significance. Difficulties may be

encountered in the development of proposed action levels; however, these dif- P

ficulties are not expected to present a major obstacle to execution of this V

alternative.

Costs. The present worth cost of Alternative 2-2 is estimated to be

$1,019,000.

5.2.2.3 Alternative 2-3A: Excavation/Disposal at Existing Landfills

Description. The excavation and disposal at existing landfill alternative

consists of excavating contaminated materials followed by land disposal at a

licensed off-site land disposal facility. The excavated materials will be

classified into the appropriate categories (Class I, Class I, and Class ITl)

for disposal in the appropriate level landfill. The major components of this

alternative include: excavation of contaminated materials, classification of

the contaminated materials, transportation of the contaminated materials to

the appropriate existing disposal facility, disposal, and monitoring of the %

remediation area. The primary means of transportation assumed for planning
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purposes is in lined and covered dump trucks with a capacity of approximately

16-18 cubic yards or covered rail cars with a capacity of 64 cubic yards. A 4,

survey of disposal facilities is presented in Table 5.1. These facilities

have indicated that they are licensed to dispose of the types of waste mate-

rials that will be generated by the remediation activities anticipated in

RASS 2.

Environmental and Public Health Screening. This alternative would provide

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 2, including possible transport of contaminated mate-

rials to other important ecosystems such as those found in RASS 1 and Suisun

Bay.

Excavation of contaminated soils presents the potential for adverse effects

caused by exposure of construction personnel and persons located off-site to

the excavated materials during transport of the materials to existing disposal

facilities. The excavation of contaminated materials will also impact the

important wetland habitats found in RASS I and RASS 2 and would impact resi-

dent wildlife populations by death or displacement. Uncertainty exists in the

time required for silting and vegetation to recover. The probability thot a

pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success.

Over time, however, the area of excavation will tend to silt in and the vege-

tation would recover. In the short term, the habitat would be either a mud-

flat or standing water, depending on the final elevation and drainage

patterns. Neither of these types of habitat would provide habitat for the

Sprotected species currently on-site (Lee et al. 1986). These short term

impacts would be offset by the potential for long term recovery of the area

once the contaminated materials have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major cnnstructi n activities can be timed

to avoid the months when the highest levei of reproductive ictivity occurs.

5.54

A.5



Trucks or rail cars would be used for transporting contaminated soils to land

9, disposal facilities. Therefore, the disposal of contaminated materials in

existing landfills has the additional risk of exposing the general public to

contaminated materials during transport of these materials to disposal facili-
ties. Trucks or rail cars would be lined and covered; however, passage of

trucks through towns and communities would raise community concerns. Addi-

tional truck traffic would cause noise pollution and a possible increase in

accidents, which could cause loss of life, air pollution, and increased expo-

sure to spilled contaminated materials.

Alternative 2-3A provides long term environmental protection at the expense of %

major short term impacts. In the long term, natural regrowtn of vegetation

may offset any short term impacts. However, there is a low probability that

the habitat would be suitable for the protected species currently inhabiting

RASS 2.
I

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-3A are standard engineering and scientific practices that can be

executed without project delay. Excavation of contaminated materials from

wetlands may present problems in execution of this alternative. Primary tech-

nical concerns include the ability to excavate in wetlands, the moisture con-

tent of the excavated materials, the load bearing strength of the soils being

excavated (will they support construction equipment), sedimentation effects on

areas not selected for active remediation, transporation, and disposal of

Class I materials. Difficulties may also be encountered in the developzient of

proposed action levels for the monitoring plan.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities should be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry seasons

will alse minimize the potential problem of free liquids in the contamiciated

soils. Sedimentation affects on adjacent areas can 1e controlled by exwt~r.

technology.
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Transportation of contaminated materials to existing landfills would be by

truck or rail. Both truck and rail transportation of contaminated soils are

proven technologies. The loss of contaminated materials will be minimized

through the use of liners and covers.

Disposal of contaminated soils in a Class I landfill is a proven technology.

Although there are usually technical concerns over the possibility that the

landfill will leak, these concerns are usually addressed through the implemen-

tation siting controls and engineered features such as liners and leak detec-

tion systems. There are several Class I landfills in operation that can

accept the types of materials that will be excavated from RASS 2.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-3A is anticipated to be

approximately $3,146,000.

5.2.2.4 Alternative 2-3B: Excavation/Disposal at Monofill on NWS Concord

Description. The excavation and disposal at a monofill on NWS Concord alter-

native consists of excavating contaminated materials followed by disposal in a

land disposal facility located on NWS Concord. Only materials excavated from

the remedial action site would be placed in the monofill. The monofill would

be constructed to Class I standards. The major components of this alternative

include: excavation of contaminated materials, transportation of the contami-

nated materials to the appropriate disposal site, disposal, long term monitor-

ing of the remediation area, and long term monitoring of the disposal area.

The primary means of transportation assumed for planning purposes is in lined

and covered dump trucks with a capacity of approximately 18 cubic yards. A

V.
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survey of suitable sites for construction of a disposal facility on the P

NWS Concord was conducted (Lutton et. al. 1987). Potential sites are shown on
Plate 5.3. None of the sites meet State of California siting requirements for ",S

a Class I landfill (Lutton et. al. 1987).

Environmental and Public Health Screening. This alternative could provide for

substantial remediation of ecological and health hazards associated with con-
S

taminated soils in RASS 2, including possible transport of contaminated mate-

rials to other important ecosystems such as RASS 1 and Suisun Bay.

Alternative 2-3B presents the potential for adverse effects caused by exposure

to the excavated materials of construction personnel and persons located

between the area of excavation and disposal during transport of the materials

to disposal facilities. The excavation of contaminated materials would also

impact the important wetlands found in RASS 2 and would impact resident

wildlife populations by death or displacement. Without proper planning and

execution of this alternative, RASS 1 could also be impacted. Over time, how-

ever, the area of excavation will tend to silt in and the vegetation would

recover. Uncertainty exists in the time required for silting and vegetation

to recover. The probability that a pickleweed wetland will eventually %

establish naturally is low and the uncertainty is high. Consequently, natural

recovery of suitable habitat for the protected species will more than likely

have a low probability of success. In the short term, the habitat will be

either a mudflat or standing water, depending on the final elevation and

drainage patterns. Neither of these types of habitat would provide habitat

for the protected species currently on-site (Lee et al. 1986). These short

term impacts would be offset by the potential for long term recovery of the

remediation area once the contaminated materials have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting contaminated soils to land disposal

facilities. The disposal of contaminated materials on NWS Concord minimizes

the risk of exposing the general public to contaminated materials during
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transport of these materials to the disposal facilities. The increase in

truck traffic would cause noise pollution and a possible increase in acci- 4.

dents, which could cause loss of life, air pollution, and increased exposure

to spilled contaminated materials for personnel on NWS Concord and public

transportation corridors traversing NWS Concord.

Alternative 2-3B provides long term environmental protection at the expense of

major short term impacts. In the long term, natural regrowth of vegetation

may offset any short term impacts. However, there is a low probability that

the habitat would be suitable for the protected species currently inhabiting

RASS 2.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-3B are standard engineering and scientific practices. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, transporation and dis-

posal of Class I materials, and development of proposed action levels.

Excavation of contaminated materials from wetlands may present problems in

execution of this alternative. Several excavation techniques are available

that can excavate the contaminated wetland materials. A combination of

bulldozers, clamshells, frontend loaders, and dump trucks can be used for

excavation. In order to minimize technical problems, excavation activities

should be scheduled for the dry season. This may increase the fugitive dust

problem; however, this can be controlled by sprinkling or other dust control

measures. Excavation during the dry seasons will also minimize the potential

problem of free liquids in the contaminated soils. Sedimentation effects on

adjacent areas can be controlled by existing technology.

Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials will be

minimized through the use of liners and covers.
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Disposal of soils containing high levels of heavy metals and arsenic in a

Class I landfill is a proven technology. Although there are usually technical

concerns over the possibility that the landfill will leak, these concerns are

usually addressed through the implementation of siting controls and engineered

features such as liners and leak detection systems. An investigation of

potential Class I disposal sites on NWS Concord revealed that none of the

available sites meet State of California siting requirements for a Class I

facility (Lutton 1987). Therefore, the technical feasibility of implementing

Alternative 2-3B is doubtful.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major 5

obstacle to execution of this alternative.
*2•~

Costs. The present worth cost of Alternative 2-3B is estimated to be

$3,002,000. 5

5.2.2.5 Alternative 2-3C: Excavation/Immobilization/Disposal at Existing

Landfills A

DesLc:iptlon. The excavation/immobilization/disposal at existing landfill.

alternative consists of excavating contaminated materials, immobilization of

the contaminants by addition of chemical reagents, land disposal at an exist-

ing licensed land disposal facility, and long term monitoring of the remedia-

tion area. The excavated materials will be classified into the appropriate
categories (Class I, Class II, and Class III). Class I and Class II materials

would be treated with chemical reagents to immobilize the contaminants. This

process is generally referred to as chemical solidification/stabilization

(USEPA 1986a). Typical solidification/stabilization methods include the addi- 'e

tion of 25-100 percent by weight of cement, pozzolanic, and/or proprietary

materials. It is assumed that this process is capable of Immobilizing the "

contaminants and the materials would be suitable for disposal in a Class ITl
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land disposal facility. The major components of this alternative include:

excavation of contaminated materials, classification of the contaminated mate- 2 2

rials, immobilization of contaminants in Class I and Class II wastes, trans-

portation of the contaminated materials to the appropriate disposal facility,

disposal, and implementation of a long term monitoring program. The primary

means of transportation assumed for planning purposes is in lined and covered

dump trucks with a capacity of approximately 18 cubic yards. A survey of dis-

posal facilities is presented in Table 5.1. These facilities have indicated

that they are licensed to dispose of the types of waste materials that will be

generated by the remediation activities anticipated in RASS 2.

"

Environmental and Public Health Screening. This alternative provides substan-

tial remediation of ecological and health hazards associated with contaminated

soils in RASS 2, including possible transport of contaminated materials to

other important ecosystems such as those found in RASS 1 and Suisun Bay. C,
3

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public would be minimized because the con-

taminants would be immobilized in the soil. Fugitive dust may be a problem;

however, this can be minimized through proper planning and design. The exca- r.

vation of contaminated materials will also impact the important wetlands found

in HASS 2 and would impact resident wildlife populations by death or displace-

ment. Without proper planning and execution of this alternative, sensitive

wetland areas in RASS I could also be impacted. Over time, however, the area V

of excavation will tend to silt in and the vegetation would recover. Uncer-

tainty exists in the time required for silting and vegetation to rec^-?r. The

probability that a pickleweed wetland will eventually establish naturally Is

low and the uncertainty is high. Consequently, natural recovery of suitable

habitat for the protcted! species will more than likely have a low probability

of success. In the short term, the habitat will be either a mudflat or stand-

ing water, depending on the final elevation and drainage patterns. Neither of

these types of ha'itat would provide habitat for the protected species cur-

rently on-site (Lee et al. 1986). These short term impacts would be offset by
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the potential for long term recovery of the area once the contaminated mate-

Wrials have been removed.

0
Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting contaminated soils to land disposal

facilities. Therefore, disposal of contaminated materials in existing iand-

fills has the additional risk of exposure of the general public to contami-

nated materials during transport of these materials to the disposal

facilities. Although the trucks would be lined and covered, passage of the 0

trucks through towns and communities would raise community concerns. Addi-

tional truck traffic would cause noise pollution and a possible increase in

accidents, which could cause loss of life, air pollution, and increased expo-

sure to spilled contaminated materials. These concerns would be reduced

somewhat because contaminants would be immobilized in the soil.

Alternative 2-3C provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

that the habitat would be suitable for the protected species currently Inhab-

iting RASS 2.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-3C are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the

ability to excavate in wetlands, the moisture content of the excavated mate-

rials, the load bearing strength of the soils being excavated (will they sup-

port construction equipment), sedimentation effects on areas not selected for

active remediation, transporation and disposal of Class III materials,

development of a solidification/stabilization process, and development of pro-

posed action levels for the environmental monitoring program.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,
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and dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities sh.uld be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry seasons

will also minimize the potential problem of free liquids in the contaminated

soils.

Transportation of contaminated materials to existing landfills would be by

truck, which is a proven technology. The loss of contaminated materials would

be minimized through the use of liners and covers.

Co-disposal of solidified/stabilized soils in an existing Class III landfill

may raise technical concerns over the long term durability of such materials

in the Class III environment. Special placement procedures would have to be

implemented. Co-disposal may be prohibited by regulatory authorities.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extr:action that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals and other than for the dilution

effects caused by adding large amounts of binder, the TTLC is essentially

unchanged. The citric acid extraction is generally believed to be more rigor-

ous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement can be obtained when

solidification/stabilization is implemented.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way for evaluation of statistical significance.
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Difficulties may be encountered in the developmr-t of proposed action levels;

however, these difficulties are not expected to present a major obstacle to

execution of this alternative.

Costs. The present worth cost of Alternative 2-3C is estimated to be

$2,189,000.

5.2.2.6 Alternative 2-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

Description. The excavation/immobilization/monofill disposal option consists

of excavating contaminated materials, immobilization of the contaminants by

addition of chemical reagents, and land disposal in a monofill located on NWS

Concord. The excavated materials will be classified into the appropriate 1

categories (Class I, Class II, and Class III). Class I and Class II materials

would be treated with chemical reagents to immobilize the contaminants. This

process is generally referred to as chemical solidification/stabilization

(USEPA 1986a). Typical solidification/stabilization methods include the

addition of 25-100 percent by weight of cement, pozzolanic or proprietary

materials: it is assumed that this process is capable of immobilizing the

contaminants and the materials will be suitable for disposal in a land dis-

posal facility constructed to Class III standards. The major components of

this alternative include: excavation of contaminated materials, classifica-

tion of the contaminated materials, immobilization of contaminants in Class I

and Class II wastes, transportation of the contaminated materials to the dis-

posal site, disposal in a monofill constructed on NWS Concord, long term moni-

toring of the remediation site, and long term monitoring of the monofill. The

primary means of transportation assumed for planning purposes is in lined and

covered dump trucks with a capacity of approximately 18 cubic yards.

Environmental and Public Health Screening. This alternative provides for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 2, including possible transport of contaminated mate- %

rials to other important ecosystems such as those found in RASS I and Suisun %

Bay.
01
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Excavation of ontaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and persons located on '

NWS Concord to the excavated materials during transport of the materials to

the monofill. Impacts on the general public would be minimized because the

contaminants would be immobilized in the soil and the solidified/stabilized

soils would be disposed of on NWS Concord. Fugitive dust may be a problem;

however, this can be minimized through proper planning and design.

The excavation of contaminated materials would impact the important wetlands

found in RASS 2 and would also impact resident wildlife populations by death

or displacement. Without proper planning and execution, sensitive areas in

RASS 1 could also be impacted. Over time, however, the area of excavation

will tend to silt in and the vegetation would recover. Uncertainty exists in

the time required for silting and vegetation to recover. The probability that

a pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success. In

the short term, the habitat will be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would provide habitat for the protected species currently

on-site (Lee et al. 1986). These short term Impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed.

Anticipatcd short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level nf reproductive activity occurs.

Trucks would be used for transporting solidified/stabilized soils to the

monofill. Although the trucks would be lined and covered, passage of the

trucks through populated areas on NWS Concord would raise personnel concerns.

Additional truck traffic would cause noise pollution and a possible increase

In accidents, which could cause loss of life, air pollution, and increased

exposure to spilled contaminated materials. These impacts would he limited to

NWS Concord and public transportation corridors traversing NWS Concord.
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Alternative 2-3D provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

that the habitat would be suitable for the protected species currently inhab-

iting RASS 2.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-3D are standard engineering and scientific practices. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, transporation and dis- '7,

posal of Class III materials, development of an adequate solidification/

stabilization process, development of a monofill, and development of proposed

action levels for the environmental monitoring program.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities should be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry seasons

will also minimize the potential problem of free liquids in the contaminated

soils. Sedimentation effects on adjacent areas can be controlled by existing

technology.

Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials would be

minimized through the use of liners and covers. In addition, the contaminants

would be immobilized in the soil by the solidification/stabilization process.

-]

Disposal of solidified/stabilized soils in a monofill located on NWS Concord

may raise technical concerns over the long term durability of such materials.

Because of these concerns and the results of the geological investigations

conducted by Lutton et al (1987) any monofill constructed on NWS Concord

should be designed to meet Class I engineering standards. Use of Class I
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engineering standards, combined with the relatively limited mobility of

metals, would provide long term security for disposal of the solidified/ .

stabilized materials. Note, however, that none of the available monofill

sites on NWS Concord meet Class I siting requirements (Lutton et al 1987).

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals. Other than for the dilution effects

caused by adding large amounts of binder, the TTLC is essentially unchanged.

The citric acid extraction is generally believed to be more rigorous than the

acetic acid extraction and the data base for successful solidification/

stabilization when using a citric acid extraction is limited. Discussions

with State of California regulatory personnel (Tornatele 1988) indicated that

some success has been demonstrated in reducing the STLC and that special

waivers of the TTLC requirement can be obtained when solidification/

stabilization is implemented.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-3D is estimated to be

$3,524,000.
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5.2.2.7 Alternative 2-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

Description. This alternative consists of excavation of the contaminated

soils and removal of the contamination by chemical washing (Nash 1986). Exca-

vated soils would be classified into Class I, II, or III waste. Class I anld

II wastes will be treated. The washed soils would be transported to an

existing Class III land disposal facility. The soil washing would be accom-

plished by pumping an aqueous solution of acids, bases, surfactants, chelating

agents, or any combination thereof, through a series of three upflow soil

column reactors. The contaminated washing solutions would be treated for

recycling of the washing agents. The resulting waste sludges would be treated

and transported to an existing Class I disposal facility. Major components of

this alternative include: large scale pilot study, excavation, soil washing,

transportation of treated soils and sludges to existing disposal facilities of

the appropriate class, disposal of the materials (cleaned soils and sludges

from leaching solution recycling) in an appropriate class of landfill, and

long term monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 2, including possible transport of contaminated

materials to other important ecosystems such as those found in RASS I and

Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public from the contaminated soils will be

*, minimized because the contaminants would be removed by the soil washing pro-

cess. An effluent stream of sludges containing high levels of heavy metal

would be generated and would require transport to a Class I land disposal

facility. The amount of sludge is estimated to be twenty percent nf the vol-

ume of treated soil. Fugitive dust may be a problem; however, this can he

minimized through proper planning and design.

%/,
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The excavation of contaminated materials would also impact the important wet-

lands found in RASS 2 and would impact resident wildlife populations by death

or displacement. Without proper planning and execution, sensitive areas in

RASS 1 could also be impacted. Over time, however, the area of excavation

will tend to silt in and the vegetation would recover. Uncertainty exists in

the time required for silting and vegetation to recover. The probability that

a pickleweed wetland will eventually establish naturally is low and the uncer-

tainty is high. Consequently, natural recovery of suitable habitat for the

protected species will more than likely have a low probability of success. In

the short term, the habitat will be either a mudflat or standing water,

depending on the final elevation and drainage patterns. Neither of these

types of habitat would provide habitat for the protected species currently

on-site (Lee et al. 1986). These short term impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For example, major construction activities can be timed

to avoid the months when the highest level of reproductive activity occurs.

Trucks would be used for transporting the treated soils to existing land di6-

posal facilities. Either truck or rail would be used for transport of the

residual sludges to Class 1 disposal facilities. Disposal of sludges in

existing landfills has the additional risk of exposing the general public to

contaminated materials during transport of these materials to disposal

facilities. Although the trucks would be lined and covered, passage of the

trucks through towns and communities would raise community concerns. Addi-

tional truck traffic would cause noise pollution and a possible increase in

accidents, which could cause loss of life, air pollution, and increased expo-

sure to spilled contaminated materials. Since the soil washing process

removes and concentrates contaminants, the potential exposure to contaminated

material should be reduced.

Alternative 2-3E provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability ..
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that the habitat would be suitable for the protected species currently inhab-

A iting RASS 2.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 2-3E are standard

engineering and scientific practices. The overriding technical concern

associated with this alternative is development of a soil washing process.

Other technical concerns include the ability to excavate in wetlands, the

moisture content of the excavated materials, the load bearing strength of the

soils being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for active remediation, transportation and I
disposal of Class III materials, transportation and disposal of Class I mate-

rials, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems, excavation activities should be scheduled for the I
dry season. This may increase the fugitive dust problem; however, this can be

controlled by sprinkling or other dust control measures. Excavation during

the dry seasons will also minimize the potential problem of free liquids in

the contaminated soils. Sedimentation effects on adjacent areas can be con-

trolled by existing technology.

Although it is expected that the cleaned soils will be suitable for unrestric-

ted use, for cost estimating purposes, it is assumed that the materials will
PI

be disposed of in a Class III landfill. Transportation of decontaminated

materials to the monofill would be by truck, which is a proven technology.

The loss of materials will be minimized through the use of liners and covers.

Since it is expected that the decontaminated soils will be suitable for unre-

stricted use, materials loss would not be a critical technical issue. The

sludge produced by the soil washing process would be transported to an exist-

ing Class I facility by truck or rail. Both truck and rail transportation of

contaminated soils are proven technologies. The loss of contaminated mate-

rials will be minimized through the use of liners and covers.
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Although demonstrated to some degree in the mining and ore processing indus-

try, soil washing for removal of arsenic and heavy metals from contaminated

soils has not been proven in a large scale remedial action. The process is

developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 2.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated

soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-

ever, the sludge containing the heavy metals will be a Class I and possibly a

RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be e

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-3E is estimated to be

$4,199,000.

5.2.2.8 Alternative 2-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

Description. This alternative consists of excavation of the contaminated

soils and removal of the contamination by chemical washing (Nash and Traver

1986). Excavated soils will be classified into Class I, II, and III wastes.

Class I and II wastes will -e treated. The washed soils would be tcansported

to a monofill on NWS Concord constructed to Class III standards. The soil

washing would be accomplished by pumping an aqueous solution of acids, bases,

surfactants, chelating agents, or any combination thereof, through a series of

three upflow soil column reactors. The contaminated washing solutions would

5.70



be treated for recycling of the washing agents. The resulting waste sludges

would be treated and transported to an existing Class I disposal facility.

Major components of this alternative include: large scale pilot study,

excavation, soil washing, transportation of treated soils to Class III

monofill located on NWS Concord, transport of sludges to an existing Class I

disposal facility, disposal of the washed soils and resulting sludges in the

appropriate landfill, long term monitoring of the monofill, and long term

monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides for sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 2, including possible transport of contaminated materials

to other important ecosystems such as those found in PASS 2 and Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and persons located on

NWS Concord to the excavated materials during transport of the materials to

the monofill. Impacts on the general public from the contaminated soils will

be minimized because the contaminants would be removed by the soil washing

process and the cleaned soil would be disposed of on NWS Concord. An effluent

stream of contaminated sludges would be generated that would require transport

to a Class I land disposal facility. The quantity of sludges is estimated to

be twenty percent of the volume of treated soils. Fugitive dust may be a

problem; however, this can be minimized through proper planning and design.

The excavation of contaminated materials would impact the important wetlands

found on RASS 2 and would also impact resident wildlife populations by death

or displacement. Without proper planning and execution of this alternative,

sensitive areas in RASS I could also be impacted. Over time, however, the

area of excavation would tend to silt in and the vegetation would recover.

Uncertainty exists in the time required for silting and vegetation to recover.

The probability that a pickleweed wetland will eventually establish naturally

is low and the uncertainty is high. Consequently, natural recovery of suit-

able habitat for the protected species will mnre than likely have a low prob-

ability of success. In the short term, the habitat will be either a mudflat

or standing water, depending on the final elevation and drainage patterns.
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Neither of these types of habitat would provide habitat for the protected

species currently on-site (Lee et al. 1986). These short term impacts would

be offset by the potential for long term recovery of the area once the con-

taminated materials have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. Major construction activities can be timed to avoid the

months when the highest level of reproductive activity occurs.

Trucks would be used for transporting the treated soils to the monofill. The

disposal of the decontaminated soils on NWS Concord reduces the risk of expos-

ing the general public to contaminated materials during transport of these

materials to the disposal facilities. Sludges generated by the soil washing

process would be transported by truck or rail to existing Class I disposal

facilities. Although the trucks or rail cars would be lined and covered,

passage of the trucks through NWS Concord and surrounding towns and communi-

ties would raise community concerns. Additional truck traffic would cause

noise pollution and a possible increase in accidents, which could cause loss

of life, air pullution, and increased exposure to spilled contaminated mate-

rials. Since the decontaminated soils would be disposed of on NWS Concord,

the transportation of Class I materials would be minimized.

Alternative 2-3F provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion may offset any short term impacts. However, there is a low probability

that the habitat would be suitable for the protected species currently inhab-

iting RASS 2.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 2-3F are standard

engineering and scientific practices. The overriding technical concern

associated with this alternative is deve!optent of a soil washing process.

Other technical concerns include the ability to excavate in wetlands, the

moisture content of the excavated materials, the load bearing strength of the

s5fi]J being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for Active remediation, trinsportation nd
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disposal of Class III materials, transportation and disposal of Class I mate-

rials, and development of proposed action levels for the environmental moni-

toring program.
S

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems, excavation activities should be scheduled for the

dry season. This may increase the fugitive dust problem; however, this can 1-

controlled by sprinkling or other dust control measures. Excavation during

the dry seasons will also minimize the potential problem of free liquids in

the contaminated soils.

Although it is expected that the cleaned soils will be suitable for unre-

stricted use, for cost estimating purposes, it is assumed that the materials

will be disposed of in a Class III landfill on NWS Concord. Transportation of

decontaminated materials to the monofill would be by truck, which is a proven

technology. The loss of materials will be minimized through the use of liners

and covers. Since it is expected that the decontaminated soils will be suit-

able for unrestricted use, materials loss would not be a critical technical

issue. The sludge produced by the soil washing process would be transported

to an existing Class I facility by truck or rail. Both truck and rail

transportation of contaminated soils are proven technologies. The loss of

contaminated materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing

industry, soil washing for removal of arsenic and heavy metals from contami-

nated soils has not been proven in a large scale remedial action. The process

is developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 1.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicate conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated

soils and a sludge containing the heavy metals removed from the soil. It is

AN,- assumed that the soil will be cleaned sufficiently for unrestricted use;

5.73

WR~



however, the sludge containing the heavy metals will be a Class I and possibly

a RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-3F is estimated to be

$5,116,000.

5.2.2.9 Alternative 2-4A: Capping with Soil Cover

Description. This alternative examines the use of a soil/vegetative cover to

reduce the possibility of erosion and direct contact with the contaminated

soil materials. The contaminated soil materials located in RASS 2 wolld not

be removed. The primary components of this alternative include: site

preparation, placement of a soil cover, grading, revegetation of the cover,

and lcng term monitoring of the remediation area.

Environmental and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils intc adjacent

uncontaminated or slightly contaminated areas. Furthermore, migration of con-

taminants Into RASS I and Suisun Bay from RASS 2 would be prevented. Preven-

tion of biota contact with the contaminated soils would prevent food chain

transfer of the contaminants to humans and reduce or eliminate potential

health effects of concern.

Although the implementation of the soil cap would prevent further migration of

contaminants into adjacent areas, there would be long term adverse impacts

associated with raising the natural elevation of RASS 2. The top soil cover
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would raise the ground elevation a minimum of 4 ft. Depending on the cleanup

criteria selected, significant portions of important wetlands found in RASS 2

would be converted into upland and a transition zone. Regulatory issues would

be raised with any proposal to fill and destroy wetlands with a resultant loss

of habitat and harm to endangered species.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-4A are standard engineering and scientific practices. Technical

concerns include the ability to construct a soil cap on the wetland, the load

bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation

effects on areas not selected for active remediation, and development of •

proposed action levels for the environmental monitoring program.

Construction of the soil cap will be similar to a filling operation, which is
a proven technology. Adequate geotechnical design procedures are available to -

ensure that the cap is durable and performs its intended purpose. Sedimenta-

tion effects on adjacent areas can be controlled by existing technology.

The proposed environmertal monitoring techniques are standard engineering and 0

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative. ',

Costs. The present worth cost of Alternative 2-4A is estimated to be

$1,391,000.

5.2.2.10 Alternative 2-4B: Source Isolation/RCRA fap "

Description. This alternative examines the use of a multilayered cover (ICRA

cap) to reduce the possibility of erosion and direct contact with the

contaminated soil material. The contaminated soil materials located in RASS 2

would not be removed. The primary components of this alternative include:
A',
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site preparation, placement of a cover meeting RCRA requirements, grading, and

revegetation of the cover. At a minimum, the RCRA cap would include a 2 ft "g.

thick low permeability (10 - 7 ) soil layer, a 12 in. drainage layer, a 20 mil

synthetic membrane with bedding, and a 2 ft layer of topsoil. Finally, the

cover would be graded and revegetated. A cross-section of the proposed RCkA

cap is illustrated in Plate 5.3.

Environmental and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspens~on and redistribution of the contaminated soils into adjacent

uncontaminated areas. Furthermore, migration of contaminants into Suisun Bay

would be prevented. Prevention of biota contact with the contaminated soils

would prevent food chain transfer of the contaminants to humans and reduce or

eliminate potential health effects of concern. Implementation of the RGRA cap

alternative would also prevent the transport of contamination into the under-

lying groundwater.

Although the implementation of the RCRA cap would prevent further migration of

contaminants into adjacent areas and ground water, there would be long term

adverse impacts associated with raising the natural elevation of RASS 2. The

RCRA cover would raise the ground elevation a minimum of 6 ft. Depending on

the cleanup criteria selected, significant portions of important wetlands

found in RASS 2 would be converted into upland and a transition zone.

Regulatory issues would be raised with any proposal to fill and destroy wet-

lands with a resultant loss of habitat and harm to endangered species.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-4A are standard engineering and scientific practices. Technical

concerns include the ability to construct a RCRA cap on the wetland, the load

bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation

effects on areas not selected for active remediation, and development of

proposed action levels for the environmental monitoring program.
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Construction of the RCRA cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design procedures are available to

ensure that the cap is durable and performs its intended purpose. Sedimenta-

tion effects on adjacent areas can be controlled by existing technology.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-4B is estimated to be

$1,950,000.

5.2.2.11 aIternative 2-5A: On-Site Restoration

Description. Whereas site remediation emphasizes the cleanup of a release of

contaminated materials, site restoration emphasizes the return of environ-

mental conditions to a pre-existing condition or enhancement of the current

environmental condition. In most cases, it is expected that restoration

activities would be much more costly than implementation of remedial action

alternatives. Alternative 2-5A incorporates the concept of full restoration
of active remediation areas of RASS 2. Implementation of Alternative 2-5A

assumes implementation of one the the excavation alternatives (Alterna-

tive 2-3A through 2-3F) with an add on restoration element that includes both

flora and fauna restoration. A detailed restoration plan would be developed

as part of this alternative. The restoration plan would give particular

attention to the acquisition and planting of plant species normally found in -

the wetland areas of RASS 2.

Environmental and Public Health Screening. In the long term, the goal of

restoration is to minimize the environmental effects of contamination and

remedial action. This alternative provides substantial remediation of

ecological and health hazards associated with contaminated soils in RASS 2,
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including possible transpcrt of conLaminated materials to other important

ecosystems such as RASS I and Suisun Bay. In addition, contaminated areas in

RASS 2 would be restored to productive wetland in the shortest practicable

time period.

Excavation of the contaminated soils presents the potential for adverse

effects caused by exposure of construction personnel and persons located off-

site to the excavated materials during transport of the materials to disposal

facilities. The excavation of contaminated materials would impact the impor-

tant wetland habitat found in RASS 2 and would also impact resident wildlife

populations by death or displacement. These short term impacts would be off-

set by the potential for long term recovery of the area once the contaminated

materials have been removed.

Anticipated short term impacts can be minimized by proper planning of con-

struction activities. For examplP, prior to excavation, the endangered salt

marsh harvest mouse could be trapped and removed from RASS 2 to a suitable

wetland prior to the initiation of construction activities.

Trucks or rail cars would be used for transporting contaminated or treated

soils to storage, treatment, and disposal facilities. If existing landfills

were selected as the final disposal site, there is an additional risk of

exposure of the general public to contaminated materials during transport of

these materials to the disposal facilities. Although the trucks or rail cars

would be lined and covered, passage of the trucks through towns and

communities would raise community concerns. Additional truck traffic would

cause noise pollution and a possible increase in accidents, which could cause

loss of life, air pollution, and increased exposure to spilled contaminated

materials. Implementation of a disposal alternative that includes construc-

tion of a landfill on NWS Concord would limit these impacts to NWS Concord and

public transportation corridors traversing NWS Concord.

Alternative 2-5A provides long term environmental protection at the expense of

rather severe short term impacts. Tese short term impacts are minimized by

the active restoration of the excavated areas. Since contamination is removed

from the wetland environment and the wetland is returned to pre-existing
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I
conditions in the shortest possible time frame, on-site restoration provides

the greatest level of environmental protection of any alternative considered.

Engineering Feasibility. Except for the soil washing technology, the tech- p

nologies proposed for implementation under Alternative 2-5A are standard

engineering and scientific practices that can be executed without project

delay. Excavation of contaminated materials from wetlands may present

problems in execution of this alternative. Primary technical concerns include

the ability to excavate in wetlands, the moisture content of the excavated

materials, the load bearing strength of the soils being excavated (will they

support construction equipment), sedimentation effects on areas not selected

for active remediation, transportation and disposal of contaminated or treated

materials, and wetland restoration. Difficulties may also be encountered in .

the development of proposed action levels.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells, 1
' C-,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems, excavation activities should be scheduled for the V.

dry season. This may increase the fugitive dust problem; however, this can be L

controlled by sprinkling or other dust control measures. 
Excavation during .,

the dry seasons will also minimize the potential problem of free liquids in

the contaminated soils.

Transportation of contaminated or treated materials to existing landfills or N

to a monofill located on NWS Concord would be by truck or rail. Both truck z
and rail transportation of contaminated soils are proven technologies. The V

loss of contaminated materials will be minimized through the use of liners and L

covers.

Disposal of contaminated soils in a Class I landfill is a proven technology.

Although there is usually technical concerns over the possibility that the

landfill will leak, these concerns are usually addressed through the implemen- .1

tation of siting control- and engineered features such as liners and leak

detection systems. There are several Class I landfills in operation that can

accept the types of materials that will be excavated from PASS 1. No

.1'
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available monofill sites on NWS Concord meet siting requirements for a Class I

facility. Concerns over the long term durability of solidified/stabilized ,."

materials require the disposal of such materials in a facility engineered to

Class I standards.

Although some uncertainty exists in wetland restoration, several factors would

act to increase the probability of success of this alternative. Recommenda-

tions for specific objectives and plans for monitoring would be followed.

Regional goals, i.e., interest in the salt marsh harvest mouse and two species

of rail, are clear, leading to the objective of restoration of a pickleweed

marsh and associated transition zone vegetation. The detailed restoration

plan would be written in concert with local experts in wetland restoration and

rely heavily on guidelines for local conditions such as those found in

Josselyn and Buchholz (1982). Because long term monitoring is an integral

part of the restoration plan, adequate provisions would be developed to moni-

tor execution and progress of the restoration and to allow corrective action

as necessary.

The proposed environmental monitoring techniques are standard engineering and .

scientific practices that can be executed without project delay. Care must be

takin to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-5A is estimated to be

$3,216,000.

5.2.2.12 Alternative 2-5B: Off-Site Restoration

Description. This alternative incorporates the remediation of contamination

In RASS 2 using one of the capping alternatives (Alternatives 2-4A or 2-4B)

with off-site mitigation of the loss of wetland areas. An area of equivalent

acreage would be obtained to offset any loss of wetlands due to capping.
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Environmental and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils into adjacent

uncontaminated or slightly contaminated areas. Furthermore, migration of con-

taminants into RASS 1 and Suisun Bay from RASS 2 would be prevented. Preven-

tion of biota contact with the contaminated soils would prevent food chain

transfer of the contaminants to humans and reduce or eliminate potential

health effects of concern.

Although the implementation of the top soil cap would prevent further migra- 0
0

tion of contaminants into adjacent areas, there would be long term adverse '

impacts associated with raising the natural elevation of RASS 2. The top soil

cover would raise the ground elevation a minimum of 4 ft. Depending on the

cleanup criteria selected, significant portions of important wetlands found in
0

RASS 2 would be converted into upland and a transition zone. Regulatory

issues would be raised with any proposal to fill and destroy wetlands with a%

resultant loss of habitat and harm to endangered species. The loss of wet-

lands will be mitigated by the acquisition of off-site wetlands or the

acquisition of lands that will be converted into wetlands.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 2-5B are standard engineering and scientific practices that can be

executed without project delay. Technical concerns include the ability to

construct a soil or RCRA cap on the wetland, the load bearing strength of the

soils on which the cap would be constructed (will they support the cap without

excessive long term maintenance), sedimentation effects on areas not selected

for active remediation, restoration of wetlands, and development of proposed

action levels for the environmental monitoring program.

Construction of the soil or RCRA cap will be similar to a filling operation,

which is a proven technology. Adequate geotechnical design procedures are

available to ensure that the cap is durable and performs its intended purpose.

Sedimentation effects on adjacent areas can be controlled by existing

technology.
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Although uncertainty exists in conversion of agricultural land to wetland,

several factors would act to increase the probability of success of this

alternative. Recommendations for specific objectives and plans for monitoring

would be followed. Regional goals, i.e., interest in the salt marsh harvest

mouse and two species of rail, are clear, leading to the objective of restora-

tion of a pickleweed marsh and associated transition zone vegetation. The

detailed restoration plan would be written in concert with local experts in

wetland restoration and rely heavily on guidelines for local conditions such

as those found in Josselyn and Buchholz (1982). Because long term monitoring

is an integral part of the restoration plan, adequate provisions would be

developed to monitor execution and progress of the restoration and to allow

corrective action as necessary.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 2-5B is estimated to be

$1,583,000.

5.2.2.13 Alternative 2-6A: In Situ Stabilization

DescripLiuLL. Tht in situ stabilization alternativc consists of injecting the

in place contaminated soils with chemical reagents to immobilize the

contaminants in the soil. The process is similar to the excavation/

immobilization alternatives (Alternative 2-3C and 2-3D), except that the

binder chemicals are mixed with the inplace soils and the contaminated soils

are not excavated. The major components of this alternative include:

development of a solidification/stabilization process, stripping of vegeta-

tion, application of the solidification/stabilization binder, revegetation,

periodic reapplication of the binder, and long term environmental monitoring

of the remediation area.
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Environmental and Public Health Screening. This alternative provides limited

remediation of the ecological and health hazards associated with the

contaminated soils in RASS 2. The primary mechanism of the in situ

stabilization process is to reduce the solubility of the metals and thereby

reduce their bioavailability. The in situ immobilization process does not

remove the metals from the soils. Metals would be available to migrate with

any soil or sediment that is physically moved by hydrologic processes.

Because of the dynamic hydrologic environment of RASS 2, it is probable that

continued migration of contaminants would occur.

Since the metals would remain in the soil, the potential for direct contact

would remain. In situ stabilization would reduce the availability of the

contaminants.

Because physical migration would be likely, mere chemical stabilization of the

soils would not be totally effective in reducing contaminant migration. The

soils could be physically stabilized by adding sufficient binder materials;

however, addition of binder materials in the quantities required for physical

stabilization would most probably have environmental consequences similar to

the capping alternatives, i.e, the nature of the habitat would be substan-

tially changed and would probably not support the species currently living on

the site.

In situ stabilization requires periodic reapplication of binder materials,

there would be a continued presence in RASS 2. It is estimated that reappli-

cation of binder materials would be necessary every five to ten years. Reap-

plication would involve similar activities to the initial application.

Because of the maintenance requirements, adverse impacts of the in situ sta-

bilization alternative would be long term and continuing. This alternative

would have severe short term impacts as well as major long term adverse

impacts on vegetation and wildlife that try to colonize the RASS.

Engineering Feasibility. Primary technical concerns include the ability to

apply binder materials in wetlands, the load bearing strength of the soils

(will they support construction equipment), sedimentation effects on areas not
I

selected for active remediation, development of a solidification/stabilization
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rrocess that can be applied in situ in the wetlands. Difficulties may also be

encountered in the development of proposed action levels.

The primary technology, in situ stabilization, proposed for implementation in

this alternative has not been demonstrated on a large scale, nor have they

been applied in a wetland environment. Although the technology is similar to

solidification/stabilization technology used in the excavation/immobilization

alternatives, the excavation alternatives have the advantage that the mate-

rials are removed from an active hydrologic environment and the

solidification/stabilization processing is accomplished in a controlled

environment. Of particular technical concern to this alternative is the long

term durability of the treated soils in an active hydrologic environment.

Since the in situ stabilization process is oriented towards the chemical

immobilization of contaminants, it Is likely that physical mobilization will

continue.

Solidification/stabilization of wastes, containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. In situ stabilization in a wetland environment has not been

demonstrated. Implementation of a solidification/stabilization technology in

California is complicated by the two phase test procedure (TTLC/STLC) and the

use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals, and other than the dilution effects

caused by adding large amounts of binder, the TTLC is essentially unchanged.

The citric acid extraction is generally believed to be more rigorous than the

acetic acid extraction and the data base for successful solidification/

stabilization when using a citric acid extraction is limited. Discussions

with State of California regulatory personnel (Tornatele 1988) indicated that

some success has been demonstrated in reducing the STLC and that special

waivers of the TTLC requirement may be made when solidification/stabilization

is implemented. These potential technical problems are compounded in this

alternative because the alternative leaves the treated materials in an active

environment rather than placing them in a controlled landfill environment.

Sedimentation effects during the remediation process on adjacent areas can be

controlled by existing technology.
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The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way for evaluation of statistical significance.

Difficulties may be encountered in the development of proposed action levels;

however, these difficulties are not expected to present a major obstacle to

execution of this alternative.

Overall, because of site specific reasons, the engineering feasibility of this

alternative is low.

Costs. The present worth costs of Alternative 2-6A is estimated to be

$2,599,000.

5.2.2.14 Alternative 2-6B: Soil Flushing

Description. The soil flushing alternative consists of injecting a soil

washing solution to dislodge, solubilize, or otherwise remove the contaminants

from the soils. Chemically, the soil flushing alternative is similar to the

soil washing alternatives (Alternative 2-3E and 2-3F). Possible flushing

agents include water, acids, bases, chelating agents, and/or surfactants. The

major components of this alternative include: development of a soil washing

process that is effective for the contaminants found on RASS 2, construction

of a flushing agent application and recovery system, application and recovery

of the soil flushing agents, treatment of the recovered soil flushing agents,

disposal of residual sludges and flushing agents, and environmental monitoring

of the remediation area.

Environmental and Public Health Screening. This alternative provides

substantial remediation of ecological and health hazards associated with the

contaminated soils in RASS 2, including possible transport of contaminated

materials to other important ecosystems such as Suisun Bay.

The soil flushing process produces an effluent stream of sludges that will be

classified as Class I and possibly RCRA wastes. The amount of sludge would be

similar to that produced in the soil washing alternatives and is estimated to
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be approximately 20 percent of the treated soils. The residual sludges would

be transported to an existing Class I landfill for disposal. Lined and

covered trucks or rail cars would be the primary means of transport. Trans-

port of these materials has the additional risk of exposure of the general

public to contaminated materials. Passage of the trucks and rail cars through

populated areas may raise community concerns. Additional traffic would cause

noise pollution, and a possible increase in accidents, which could cause loss

of life, air pollution, and increased exposure to contaminated materials.

The construction of soil flushing reagent application and recovery system

would cause severe short term disruption of the habitat in RASS 2.

Anticipated short term impacts could be minimized by proper planning of con-

struction activities; however, since the application and recovery of the soil

flushing reagents may take several seasons, short term impacts may occur for a

substantial period of time.

In addition to the disruption caused by construction activities, some soil

flushing reagents may be toxic or hazardous. Since 100 percent recovery of

the soil flushing reagents is unlikely, soil flushing may have a detrimental

impact on the plant and wildlife in RASS 2.

Alternative 2-6B provides long term environmental protection at the expense of

substantial short term impacts.

Engineering Feasibility. Soil flushing technology is not considered to be a

standard engineering or scientific technology for remediation of contaminated

sites. The overriding technical concern associated with this alternative is

development of a soil flushing process. Other technical concerns include the

load bearing strength of the soils, (will they support construction equip-

ment), the permeability of the soils (can the flushing agents be recovered),

sedimentation effects on areas not selected for active remediation, transpor-

tation and disposal of Class I materials, and development of proposed action

levels for the environmental monitoring program.

The chemistry of soil flushing is similar to that of soil washing (Alterna-

tives 2-3E and 2-3F). The process is developmental and would require
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additional laboratory and pilot scale study before implementation on a scale

of the proposed remedial action for RASS 2. If the soil flushing process

proves to be technically feasible, a sludge containing the heavy metals

removed from the soil would require disposal. It is assumed that the soil

will be cleaned sufficiently for unrestricted use; however, the sludge con-

taining the heavy metals will be a Class I and possibly a RCRA waste.

Construction of a flushing agent application and recovery system in the wet-

land environment will be technically difficult. Although construction could

be scheduled for the dry season, the low permeability of the soils would

necessitate construction of recovery wells or underdrains at a close interval,

thus increasing the cost and making complete recovery of the flushing agents

difficult. This may be particularly important since some of the reagents used

for soil flushing are hazardous substances.

I

The proposed environmental monitoring techniques are standard engineering and -

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action p

levels; however, difficulties are not expected to present a major obstacle to

execution of this alternative.

The engineering feasibility of the soil flushing alternative is considered to

be low.

Costs. The present worth cost of Alternative 2-6B is estimated to be

$3,738,000.

5.2.3 Alternatives for Remedial Action Subsite 3. Twelve potential remedial

action alternatives were initially developed for RASS 3. These included the

following.

a. Alternative 3-1: No Action

b. Alternative 3-2: Environmental Monitoring

C. Alternative 3-3A: Excavation/Disposal at Existing landfills

d. Alternative 3-3B: Excavation/Disposal at Monofill on NWS Concord
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e. Alternative 3-3C: Excavation/Immobilization/Disposal at Existing

Landfills

f. Alternative 3-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

. Alternative 3-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

h. Alternative 3-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

i. Alternative 3-4A: Source Isolation/Soil Cap

j. Alternative 3-4B: Source Isolation/RCRA Cap

k. Alternative 3-6A: In Situ Stabilization

1. Alternative 3-6B: Soil Flushing

5.2.3.1 Alternative 3-1: No Action

Description. The no action alternative involves no additional poeitive

remedial action activities. Soils containing high levels of heavy metals

would be left in place. No additional monitoring would be implemented.

Warning signs and public education programs would be used to inform the public

about potential hazards. Property records would be annotated to document the

location of known and suspected contamination.

Environmental and Public Health Screening. The no action alternative would

not measurably change the current likelihood of exposure of aquatic and wet-

land biota to very high concentrations of heavy metals in the surface soils

and sediments. The possibility of direct human contact with the contaminated

sediments would be only minimally reduced with signs and an education program.

Under the no action alternative, contaminants would continue to migrate from

the contaminated area through the pathways described in Section 3. The areal

extent of contamination would increase and spread from RASS 3 into wetland

areas in RASS 2 and RASS I and eventually Into Suisun Bay. While the con-

centrations of heavy metals might be attenuated by natural dilution effects, a

wider range of aquatic and wetland biota will be exposed to the contaminants.

In addition, the potential for large discharges of sediment sorbed contami-

nants will continue to exist whenever a storm occurs at NWS Concord. Such
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events will inevitably expose downstream aquatic and wetland biota to higher

concentrations of contamination.

On site sampling and subsequent analyses have confirmed that significant

quantities of hazardous substances remain in the surface soils (0-12 in.) of

RASS 3. In addition, a smaller area of contamination at depths to 24 in. was

located. These substances are subjected to environmental stresses from the

horizontal flow of surface water over and through the hazardous substances

and, to a lesser extent, vertical infiltration of water through the contami-

nated soils and into the ground water. It is anticipated that migration of

contaminants from RASS 2 through the surface water media will continue in both

the near and long term.

The potential environmental effects of the no action alternative are described

in detail by Lee et al. (1986).

Engineering Feasibility. The technologies proposed for implementation under

the No Action alternative are standard engineering practices that can be

executed without undue delay.

Costs. The present worth cost of the No Action alternative is estimated to be

$155,000.

5.2.3.2 Alternative 3-2: Environmental Monitoring

Description. The environmental monitoring alternative features the no action

alternative, i.e., no additional active remediation, augmented by implementa-

tion of continued environmental monitoring. Contaminated materials would be

left in-place. A two phase environmental monitoring program would be

implemented to periodici lly evaluate the environmental status of RASS 3 and

those adjacent and downstream areas onto which contaminants are likely to

migrate. At a minimum, the increased monitoring program would include sur-

face water sampling, soil and sediment sampling, bioassays, and wildlife and

habitat evaluations.

5.89

%.-

-21 &v.-.~ P W \%d~ A



D

Phase 1 monitoring includes the collection and analysis of soil, surface

water, and ground water samples. In addition, wildlife and vegetation would

be observed and evaluated. Phase 1 sampling would be conducted annually for D

the first five years and every five years thereafter.

Phase 2 of the sampling program is oriented towards the evaluation of con-

taminant impacts on the biota of RASS 3 and adjacent and downstream areas.

Phase 2 monitoring includes clam bioaccumulation studies, plant bioaccumula-

tion studies, and qualitative monitoring of wetland areas. Phase 2 monitoring

would be conducted every two years for the first five years and every five

years thereafter.

Monitoring studies would be summarized in an annual report describing the

results of the various sampling programs. The report would also contain an

assessment of any physical changes in RASS 3 or adjacent areas, i.e., natural

improvement or degradation of habitats, man-made alterations, etc. The report

would also make recommendations for implementation of any required remedial

actions.*

Environmental and Public Health Screening. The environmental monitoring

alternative would not measurably change the current likelihood of exposure of

aquatic and wetland biota to very high concentrations of heavy metals. The

possibility of direct human contact with the contaminated soils would be

minimally reduced by posting of contaminated areas and a public education

program.

The monitoring program would allow continued migration of heavy metals from

the areas of high concentrations and the areal extent of the contamination

would continue to increase. These contaminants could be released into RASS 1

and RASS 2. There would be some attenuation of the high levels of contamina-

tion because of dilution effects. The potential environmental effects are

essentially the same as the no action alternative and are described in Lee et

al. (1986). The threat of contamination of plants and wildlife including

endangered species in RASS I and RASS 2 would continue and the potential for

exposure would increase as the areal extent of contamination increases.
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The monitoring alternative provides only limited positive environmental pro-

tection benefits above those provided by the no action alternative. Although

the environmental monitoring alternative would not eliminate or reduce con-

tamination of soils, surface waters, or sediments by continued migration of

contaminants from current high level areas, increased monitoring would provide 1

documentation of contaminant migration and its environmental impact. Wildlife

studies would document species use of RASS 3, the contamination levels of

collected species, and problems caused by continuous exposure to the hazardous

substances. The environmental monitoring program would also provide an early

warning of changes in conditions that may increase the potential for substan-

tial environmental damage by continued contaminant release or an unexpected

increase in the rate of release.

Engineering Feasibility. The technologies proposed for implementation under

this alternative are standard engineering and scientific practices that can be

executed without project delay. Care must be taken to ensure that the sample

size for the biological monitoring is sufficient and organized in a way to

allow for evaluation of statistical significance. Difficulties may be Il

encountered in the development of proposed action levels; however, these dif-

ficulties are not expected to present a major obstacle to execution of this

alternative.

Costs. The present worth cost of Alternative 3-2 is estimated to be

$1,479,000.

5.2.3.3 Alternative 3-3A: Excavation/Disposal at Existing Landfills

Description. The excavation and disposal in existing landfills alternative

consists of excavating contaminated materials followed by land disposal at a

licensed off-site land disposal facility. The excavated materials will be

classified into the appropriate categories (Class I, Class II, and Class IlI)

for disposal in the appropriate level landfill. The major components of this

alternative include: excavation of contaminated materials, classification of

the contaminated materials, transportation of the contaminated materials to

the appropriate existing disposal facility, disposal, and monitoring of the

remediation area. The primary means of transportation assumed for planning
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purposes is in lined and covered dump trucks with a capacity of approximately

18 cubic yards or covered rail cars with a capacity of 64 cubic yards. A sur-

vey of disposal facilities is presented in Table 5.1. These facilities have

indicated that they are licensed to dispose of the types of waste materials

that will be generated by the remediation activit-es anticipated in RASS 3.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 3, including possible transport of contaminated materials

to other important ecosystems such as RASS 1, RASS 2, and Suisun Bay.

Excavation presents the potential for adverse effects caused by exposure of

construction personnel and persons located off-site to the excavated materials

during transport of the materials to existing disposal facilities. The exca-

vation of contaminated materials would impact freshwater wetlands found in

RASS 3 and would impact resident wildlife populations by death or displace-

ment. Excavation would have similar impacts to the normal drainage mainte-

nance activities. RASS i and RASS 2 may also be impacted by activities in

RASS 3. Over time, however, the area of excavation in RASS 3 will tend to

silt in and the vegetation would recover. These short term impacts would be

offset by the potential for long term recovery of the area once the

contaminated materials have been removed. Anticipated short term impacts can

be minimized by proper planning of construction activities.

Trucks or rail cars would be used for transporting contaminated soils to land

disposal facilities. Therefore, disposal of contaminated materials in

existing landfills has the additional risk of exposing the general public to

contaminated materials during transport of these materials to disposal facili-

ties. Trucks or rail cars would be lined and covered; however, passage of

trucks through towns and communities would raise community concerns.

Additional truck traffic would cause noise pollution and a possible increase

In accidents, which could cause loss of life, air pollution, and increased

exposure to spilled contaminated materials.

Alternative 3-3A provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of
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vegetation would substantially eliminate any short term impacts. Rapid

recovery of RASS 3 following drainage maintenance activities has been

observed.

Engineering Feasibility. The technologies proposed for implementat±on under

Alternative 3-3A are standard engineering and scientific practices that can be

executed without project delay. Excavation of contaminated materials from

wetlands may present problems in execution of this alternative. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

being excavated (will they support construction equipment), sedimentation

effects on areas not selected for active remediation, and transportation and

disposal of Class I materials. Difficulties may also be encountered in the

development of proposed action levels.

Several excavation techniques are available that can be used to excavate the 0

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems associated with excavation, these activities

should be scheduled for the dry season. This may increase the fugitive dust 0

problem; however, this can be controlled by sprinkling or other dust control

measures. Excavation during the dry seasons will also minimize the potential

problem of free liquids In the contaminated soils. Sedimentation effects on

adjacent areas can be controlled by existing technology such as silt barriers

or silt screens.

Transporation of contaminated materials to existing landfills would be by

truck or rail. Both truck and rail transportation of contaminated soils are .

proven technologies. The loss of contaminated materials will be minimized

through the use of liners and covers.

Disposal of contaminated soils in a Class I landfill is a proven technology.

Although there are usually technical concerns over the possibility that the

landfill will leak, these concerns are usually addressed through the implemen-

tatlon of siting controls and engineered features such as liners and leak
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detection systems. There are several Class I landfills in operation that can

accept the types of material that will be excavated from RASS 1.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3A Is estimated to be

$2,977,000.

5.2.3.4 Alternative 3-3B: Excavation/Disposal at Monofill on NWS Concord

Description. The excavation and disposal at a monofill on NWS Concord option

consists of excavating contaminated materials followed by disposal in a land

disposal facility located on NWS Concord. Only materials excavated from the

remedial action site would be placed in the monofill. The monofill would be

constructed to Class I standards. The major components of this alternative

include: excavation of contaminated materials, transportation of the

contaminated materials to the appropriate disposal site, disposal, long term

monitoring of the remediation area, and long term monitoring F the disposal

area. The primary means of transportation assumed for planning purposes is in

lined and covered dump trucks with a capacity of approximately 18 cubic yards.

A survey of suitable sites for construction of a disposal facility on NWS Con-

cord was conducted by Lutton et al (1987). Potential sites are shown on

Plate 5.2. None of these sites meet State of California facility siting

requirements for a Class I facility.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 3, including possible transport of contaminated materials

to RASS I and PASS 2 and eventually to Suisun Bay.
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Alternative 3-3B presents the potential for adverse effects caused by exposure

of construction personnel and persons located between the area of excavation

and disposal to the excavated materials during transport of the materials to

disposal facilities. The excavation of contaminated materials would also

impact the freshwater wetlands found in RASS 3 and would impact resident wild-

life populations by death or displacement. Over time, however, the area of

excavation will tend to silt in and the vegetation would recover. These short

term impacts would be offset by the potential for long term recovery of the

remediation area once the contaminated materials have been removed. Antici-

pated short term impacts can be minimized by proper planning of construction

activities. -

Trucks would be used for transporting contaminated soils to land disposal

facilities. The disposal of contaminated materials on NWS Concord minimizes

the risk of exposing the general public to contaminated materials during

transport of these materials to disposal facilities. The increase in truck

traffic would cause noise pollution and a possible increase in accidents, "

which could cause loss of life, air pollution, and increased exposure to

spilled contaminated materials for personnel on NWS Concord and public

transportation corridors traversing NWS Concord.

Alternative 3-3B provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion would substantially eliminate any short term impacts. Rapid recovery of

RASS 3 following drainage maintenance activities has been observed.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 3-3B are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the

ability to excavate in wetlands, the moisture content of the excavated mate-

rials, the load bearing strength of the soils being excavated (will they sup-

port construction equipment), sedimentation effects on areas not selected for

active remediation, and transporation and disposal of Class I materials. Vif-

ficulties may also be encountered in the development of proposed action

levels.
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Excavation of contaminated materials from wetlands may present problems in

execution of this alternative. Several excavation techniques are available

that can excavate the contaminated wetland materials. A combination of bull-

dozers, clamshell, frontend loaders, and dump trucks can be used for excava-

tion. In order to minimize technical problems associated with excavation,

excavation activities should be scheduled for the dry season. This may

increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry season

will also minimize the potential problem of free liquids in the contaminated

soils. Sedimentation effects on adjacent areas can be controlled by existing

technology.

Transportation of contaminated materials to the monofill would be by truck or

rail. Both truck and rail transportation of contaminated soils are proven

technologies. The loss of contaminated materials will be minimized through

the use of liners and covers.

Disposal of soils containing high levels of heavy metals and arsenic in a

Class I landfill is a proven technology. Although there are usually technical

concerns over the possibility that the landfill will leak, these concerns are

usually addressed through the implementation of siting controls and engineered

features such as liners and leak detection systems. There are several Class I

landfills in operation that can accept the types of materials that will be

excavated from RASS 1.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3B is estimated to be N

$3,012,000.
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5.2.3.5 Alternative 3-3C: Excavation/Immobilization/Disposal at Existing

Landfills

Description. The excavation/immobilization/disposal at existing landfills

alternative consists of excavating contaminated materials, immobilization of

the contaminants by addition of chemical reagents, land disposal at an

existing licensed land disposal facility, and long term monitoring of the

remediation area. The excavated materials would be classified into the appro-

priate categories (Class I, Class II, and Class III). Class I and Class II

materials would be treated with chemical reagents to immobilize the contami-

nants. This process is generally referred to as chemical solidification/ C
stabilization (USEPA 1986a). Typical solidification/stabilization methods

include the addition of 25-100 percent by weight of cement, pozzolanic, or

proprietary materials. It is assumed that this process is capable of

immobilizing the contaminants and the materials will be suitable for disposal

in a Class III land disposal facility. The major components of this alterna-

tive 4nclude: excavation of contaminated materials, classification of the

contaminated materials, immobilization of contaminants in Class I and Class II

41 wastes, transportation of the contaminated materials to the appropriate

disposal facility, disposal, and implementation of a long term monitoring

program. The primary means of transportation assumed for planning purposes is

in lined and covered dump trucks with a capacity of approximately 18 cubic

yards. A survey of disposal facilities is presented in Table 5.1. These

facilities have indicated that they are licensed to dispose of the types of

waste materials that will be generated by the remediation activities antici-

pated in RASS 3.

Environmental and Public Health Screening. This alternative provides for sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 3, including possible transport of contaminated materials

to other important ecosystems such as those found in RASS 1, RASS 2, and

Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal
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facilities. Impacts on the general public would be minimized because the con-

taminants would be immobilized in the soil. Fugitive dust may be a problem;

however, this can be minimized through proper planning and design. The exca-

vation of contaminated materials would impact freshwater wetlands found in

RASS 3 and would also impact resident wildlife populations by death or dis-

placement. Over time, however, the area of excavation would tend to silt in

and the vegetation would recover. These short term impacts would be offset by

,he potential for long term recovery of the area once the contaminated mnct-

rials have been removed. Anticipated short term impacts can be minimized by

proper planning of construction activities.

Trucks would be used for transporting the treated soils to land disposal

facilities. Therefore, disposal of contaminated materials in existing land-

fills has the additional risk of exposure of the general public to

contaminated materials during transport of these materials to the disposal

facilities. Although the trucks would be lined and covered, passage of the

trucks through towns and communities would raise community concerns. Addi-

tional truck traffic would cause noise pollution and a possible increase in

accidents, which could cause loss of life, air pollution, and increased

exposure to spilled contaminated materials. These concerns would be reduced

somewhat because contaminants would be immobilized in the soil.

Alternative 3-3C provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion would substantially eliminate any short term impacts. Rapid recovery of

RASS 3 has been observed following drainage maintenance activities.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 3-3C are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the

ability to excavate in wetlands, the moisture content of the excavated mate-

rials, the load bearing strength of the soils being excavated (will they sup-

port construction equipment), sedimentation effects on areas not selected for

active remediation, transporation and disposal of Class III materials,

development of solidification/stabilization process, and development of pro-

posed action levels for the environmental monitoring program.
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Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities should be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry seasons

will also minimize the potential problem of free liquids in the contaminated

soils.

Transportation of contaminated materials to existing landfills would be by

truck, which is a proven technology. The loss of contaminated materials would

be minimized through the use of liners and covers.

Co-disposal of solidified/stabilized soils in an existing Class III landfill

may raise technical concerns over the long term durability of such materials

in the Class III environment. Special placement procedures would have to be

implemented. Co-disposal may be prohibited by regulatory authorities.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Soiidification/

stabilization does not remove the metals, and other than for the dilution

effects caused by adding large amounts of binder, the TTLC is essentially

unchanged. The citric acid extraction is generally believed to be more rigor-

ous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and -

that special waivers of the TTLC requirement can be obtained when *

solidification/stabilization is implemented.

The proposed environmental monitoring techniques are standard engineering and
0

scientific practices that can be executed without project delay. Care must be
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taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3C is estimated to be

$2,209,000.

5.2.3.6 Alternative 3-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

Description. The excavation/immobilization/monof ill disposal alternative con-

sists of excavating contaminated materials, immobilization of the contaminants

by addition of chemical reagents, and land disposal in a monofill located on

NWS Concord. The excavated materials will be classified into the appropriate

categories (Class I, Class II, and Class III). Class I and Class II materials

would be treated with chemical reagents to immobilize the contaminants. This

process is generally referred to as chemical solidification/stabilization

(USEPA 1986). Typical solidification/stabilization methods include the

addition of 25-100 percent by weight of cement, pozzolanic, and/or proprietary

materials. It is assumed that this process is capable of immobilizing the

contaminants and the materials will be suitable for disposal in a land dis-

posal facility constructed to Class III standards. The major components of

this alternative include: excavation of contaminated materials, classifica-

tion of the contaminated materials, immobilization of contaminants in Class I

and Class II wastes, transportation of the contaminated materials to the dis-

posal cite, disposal in a monofill constructed on NWS Concord, long term moni-

toring of the remediation site, and long term monitoring of the monofill. The

primary means of transportation assumed for planning purposes is in lined and

covered dump trucks with a capacity of approximately 18 cubic yards.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 3, including possible transport of contaminated
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materials to other important ecosystems such as those found in RASS 1, RASS 2,

and Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and persons located on

NWS Concord to the excavated materials during transport of the materials from

the site of excavation to the monofill. Impacts on the general public would

be minimized because the contaminants would be immobilized in the soil and the

contaminated soiis will be disposed of on NWS Concord. Fugitive dust may be a

problem; however, this can be minimized through proper planning and design.

The excavation of contaminated materials would impact freshwater wetlands

found in RASS 3 and would impact resident wildlife populations by death or

displacement. Over time, however, the area of excavation will tend to silt in

and the vegetation would recover. These short term impacts would be offset by

the potential for long term recovery of the area once the contaminated mate-

rials have been removed. Anticipated short term impacts can be minimized by

proper planning of construction activities.

Trucks would be used for transporting contaminated soils to the monofill.

Therefore, the disposal of materials on NWS Concord has the additional risk of

exposing personnel on NWS Concord to contaminated materials during transport

of these materials to the disposal facilities. Additional truck traffic would

cause noise pollution and a possible increase in accidents, which could cause

loss of life, air pollution, and increased exposure to spilled contaminated

materials. These impacts are limited to NWS Concord and public transportation

corridors traversing NWS Concord.

Alternative 3-3D provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of vege-

tation would substantially eliminate any short term impacts.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 3-3D are standard engineering and scientific practices. Primary

technical concerns include the ability to excavate in wetlands, the moisture

content of the excavated materials, the load bearing strength of the soils

41 being excavated (will they support construction equipment), sedimentation
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effects on areas not selected for active remediation, transporation and dis-

posal of Class III materials, development of an adequate solidification/

stabilization process, and development of a monofill, and development of

proposed action levels for the environmental monitoring program.

Several excavation techniques are available that can excavate the contaminated

wetland materials. A combination of bulldozers, clamshells, frontend loaders,

and dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities should be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the dry seasons

will also minimize the potential problem of free liquids in the contaminated

soils. Sedimentation effects on adjacent areas can be controlled by existing

technology.

Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials would be

minimized through the use of liners and covers. In addition, the contaminants

would be immobilized in the soil by the solidification/stabilization process.

Disposal of solidified/stabilized soils in a monofill located on NWS Concord

may raise technical concerns over the long term durability of such materials.

Because of these concerns and the results of the geological investigations

conducted by Lutton et al (1987) any monofill constructed on NWS Concord

should be designed to meet Class I engineering standards. Use of Class I

engineering standards, combined with the relatively limited mobility of

metals, would provide long term security for disposal of the solidified/

stabilized materials. None of the available monofill sites on NWS Concord

meet State of California siting requirements for a Class I facility.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure.
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Solidification/stabilization does not remove the metals, and other than the

dilution effects caused by adding large amounts of binder, the TTLC is

essentially unchanged. The citric acid extraction is generally believed to be

more rigorous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement can be obtained when

solidification/stabilization is implemented.

The environmental monitoring techniques are standard engineering and scien-

tific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3D is estimated to be

$3,573,000.

5.2.3.7 Alternative 3-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

Description. Tais alternative consists of excavation of the contaminated

soils and removal of the contamination by chemical washing (Nash amd Traver

1986). The washed soils would be transported to an existing Class III land

disposal facility. The soil washing would be accomplished by pumping an

aqueous solution of acids, bases, surfactants, chelating agents, or any com-

bination thereof, through a series of three upflow soil column reactors. The

contaminated washing solutions would be treated for recycling of the washing

agents. The resulting waste sludges would be treated and transported to an

existing Class I disposal facility. Major components of this alternative

include: large scale pilot study, excavation, soil washing, transportation of

treated soils and sludges to existing disposal facilities of the appropriate C
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class, disposal of the materials in an appropriate class of landfill, and long

term monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with con-

taminated soils In RASS 3, including possible transport of contaminated

materials to other important ecosystems such as those found in RASS 1, RASS 2,

and Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public from the contaminated soils will be

minimized because the contaminants would be removed by the soil washing pro-

cess. An effluent stream of contaminated sludges requiring transport to a

Class I land disposal facility would be generated. The amount of sludge is

estimated to be twenty percent of the volume of treated soil. Fugitive dust

may be a problem; however, this can be minimized through proper planning and

design. The excavation of contaminated materials would impact the freshwater

wetlands found in RASS 3 and would impact resident wildlife populations by

death or displacement. Over time, however, the area of excavation will tend

to silt in and the vegetation would recover. These short term impacts would

be offset by the potential for long term recovery of the area once the con-

taminated materials have been removed. Anticipated short term impacts can be

minimized by proper planning of construction activities.

Trucks would be used for transporting treated soils to land disposal facili-

ties. Either truck or rail would be used to transport residual sludges to

Class I disposal facilities. Disposal of sludges in existing landfills has

the additional risk of exposing the general public to contaminated materials

during transport of these materials to disposal facilities. Although the

trucks would be lined and covered, passage of the trucks through towns and

communities would raise community concerns. Additional truck traffic would

cause noise pollution and a possible increase in accidents, which could cause

loss of life, air pollution, and Increased exposure to spilled contaminated
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materials. Since the soil washing removes and concentrates contaminants, the

potential exposure to contaminated materials should be reduced.

Alternative 3-3E provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion would substantially eliminate any short term impacts.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 3-3E are standard

engineering and scientific practices. The overriding technical concern

associated with this alternative is development of a soil washing process.

Other technical concerns include the ability to excavate in wetlands, the

moisture content of the excavated materials, the load bearing strength of the

soils being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for active remediation, transportation and

disposal of Class III materials, transportation and disposal of Class I

materials, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems, excavation activities should be scheduled for the I

dry season. This may increase the fugitive dust problem; however, this can be

controlled by sprinkling or other dust control measures. Excavation during

the dry seasons will also minimize the potential problem of free liquids in

the contaminated soils. Sedimentation effects on adjacent areas can be con- %

trolled by existing technology.

Although it is expected that the cleaned soils will be suitable for unrestric-

ted use, for cost estimating purposes, it is assumed that the materials will
I

be disposed of in a Class III landfill. Transportation of decontaminated

materials to the monofill would be by truck, which is a proven technology.

The loss of materials will be minimized through the use of liners and covers.

Since it is expected that the decontaminated soils will be suitable for

unrestricted use, materials loss would not be a critical technical issue. The
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sludge produced by the soil washing process would be transported to an

existing Class I facility by truck or rail. Both truck and rail transporta-

tion of contaminated soils are proven technologies. The loss of contaminated

materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing

industry, soil washing for removal of arsenic and heavy metals from contami-

nated soils has not been proven in a large scale remedial action. The process

is developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 1.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated

soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-

ever, the sludge containing the heavy metals will be a Class I and possibly a

RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3E is estimated to be

$4,369,000.

5.2.3.8 Alternative 3-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

Description. This alternativw consists of excavation of the contaminated

soils and removal of the contamination by chemical washing (Nash and Traver

1986). Excavated soils will be classified into Class I, Class II, and
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Class III materials. Class I and II wastes will be treated. The washed soils

would be transported to a monofill on NWS Concord constructed to Class III

standards. The soil washing would be accomplished by pumping an aqueous solu- 0

tion of acis, bases, surfactants, chelating agents, or any combination

thereof, through a series of three upflow soil column reactors. The contami-

nated washing solutions would be treated for recycling of the washing agents.

The resulting -waste sludges would be treated and transported to an existing S

Class I disposal facility. Major components of this alternative include:

large scale pilot study, excavation, soil washing, transport of treated soils /

to a Class III monofill located on NWS Concord, transport of sludges to an

existing Class I disposal facility, disposal of the materials in the appro-

priate class of landfill, long term monitoring of the monofill, and long term

monitoring of the remediation area.

Environmental and Public Health Screening. This alternative could provide for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 3, including possible transport of contaminated mate-

rials to other important ecosystems such as those found in RASS 1, RASS 2, and

Suisun Bay.

Excavation of contaminated materials presents the potential for adverse

effects caused by exposure of construction personnel and persons located on K
NWS Concord to the excavated materials. Impacts on the general public from 0

the contaminated soils will be minimized because the contaminants would be

--moved by the soil washing process and the cleaned soil would be disposed of

on NWS Concord . An effluent stream of contaminated sludges would be gener-

ated that would require transport to a Class I land disposal facility. The

quantity of sludge is estimated to be twenty percent of the volume of treated

soils. Fugitive dust may be a problem; however, this can be minimized through

proper planning and design.

The excavation of contaminated materials will also impact the freshwater wet-

lands found in RASS 3 and would impact resident wildlife populations by death

or displacement. Over time, however, the area of excavation will tend to silt

in and the vegetation would recover. These short term impacts would be offset

by the potential for long term recovery of the area once the contaminated
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materials have been removed. Anticipated short term impacts can be minimized

by proper planning of construction activities.

Trucks would be used for transporting treated soils to the monofill. The

disposal of decontaminated soils on NWS Concord reduces the risk of exposing

the general public to contaminated materials during remediation activities.

Sludges generated by the soil washing process would be transported by truck or

rail to an existing Class I disposal facility. Although the trucks would be

lined and covered, passage of the trucks through NWS Concord and surrounding

towns and communities would raise community concerns. Additional truck
traffic would cause noise pollution and a possible increase in accidents,

which could cause loss of life and air pollution. Since the decontaminated

soils would be disposed of on NWS Concord, the transportation of Class I

materials would be minimized.

Alternative 3-3F provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion would substantially eliminate any short term impacts. Rapid recovery of

RASS 3 following drainage maintenance activities has been observed.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 3-3F are standard

engineering and scientific practices. The overriding technical concern

associated with this alternative is development of a soil washing process.

Other technical concerns include the ability to excavate in wetlands, the

moisture content of the excavated materials, the load bearing strength of the

soils being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for active remediation, transportation and

disposal of Class III materials, transportation and disposal of Class I mate-

rials, and development of proposed action levels for the environmental

* monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated wetland materials. A combination of bulldozers, clamshells,

frontend loaders, and dump trucks can be used for excavation. In order to

minimize technical problems, excavation activities should he scheduled for the .-
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dry season. This may increase the fugitive dust problem; however, this can be

controlled by sprinkling or other dust control measures. Excavation during

the dry seasons will also minimize the potential problem of free liquids in

the contaminated soils.

Although it is expected that the cleaned soils will be suitable for unrestric-

zed use, for cost estimating purposes, it is assumed that the materials will

be disposed of in a Class III landfill. Transportation of decontaminated

materials to the monofill would be by truck, which is a proven technology.

The loss of materials will be minimized through the use of liners and covers. -V

Since it is expected that the decontaminated soils will be suitable for

unrestricted use, materials loss would not be a critical technical issue. The V

sludge produced by the soil washing process would be transported to an

existing Class I facility by truck or rail. Both truck and rail transporta-

tion of contaminated soils are proven technologies. The loss of contaminated 0

materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing

industry, soil washing for removal of arsenic and heavy metals from contami-

nated soils has not been proven in a large scale remedial action. The process

is developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 3.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated

soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-

ever, the sludge containing the heavy metals will be a Class I and possibly a

RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed
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action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-3F is estimated to be

$5,285,000.

5.2.3.9 Alternative 3-4A: Source Isolation/Soil Cover

Description. This alternative examines the use of a soil/vegetative cover to

reduce the possibility of erosion and direct contact with the contaminated

soil materials. The contaminated soil materials located in RASS 2 would not

be removed. The primary components of this alternative include: site

preparation, placement of a soil cover, grading, revegetation of the cover,

and long term monitoring of the remediation area.

I
Environmental and Public Health Screening. This alternative will substan-

'4

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils into adjacent

uncontaminated or lightly contaminated areas. Furthermore, migration of con-

taminants into RASS 1, RASS 2, and Suisun Bay from RASS 3 would be prevented.

Prevention of biota contact with the contaminated soils would prevent food

chain transfer of the contaminants to humans and reduce or eliminate potential

health effects of concern.

Although the implementation of the soil cap would prevent further migration of

contaminants into adjacent areas, there would be long term adverse impacts

associated with raising the natural elevation of RASS 3. The top soil cover

would raise the ground elevation a minimum of 4 ft. Significant portions of

RASS 3 would be converted into upland and a transition zone. Regulatory

issues would be raised with any proposal to fill and destroy wetlands with a -

resultant loss of habitat.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 3-4A are standard engineering and scientific practices. Technical

concerns include the ability to construct a soil cap on the wetland, the load ...
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bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation

effects on areas not selected for active remediation, and development of

proposed action levels for the environmental monitoring program.

Construction of the soil cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design procedures are available to

ensure that the cap is durable and performs its intended purpose. RASS 3

consists primarily of a freshwater wetland and flowing stream. Soil caps have

not been demonstrated for application in an environment similar to RASS 3.

Because of the irregular nature of the contaminated areas requiring remedia-

tion, there is some question regarding the engineering feasibility of con-

structing a cap in this environment. Erosion of the cap would be likely to

occur. Successful implementation of a soil cap in RASS 3 would require sig-

nificant changes to existing drainage patterns, affecting both upstream and

downstream property owners. Sedimentation effects on adjacent areas can be

controlled by existing technology.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-4A is estimated to be

$2,147,000.

5.2.3.10 Alternative 3-4B: Source Isolation/RCRA Cap

Description. This alternative examines the use of a multilayered cover (RCRA

cap) to reduce the possibility of erosion and direct contact with the

contaminated soil material. The contaminated soil materials located in RASS 3

would not be removed. The primary components of this alternative include:

site preparation, placement of a cover meeting RCRA requirements, grading, and N

5.111



revegetation of the cover. At a minimum, the RCRA cap would include a 2 ft

thick low permeability (10- 7 ) soil layer, a 12 in. drainage layer, a 20 mil

synthetic membrane with bedding, and a 2 ft layer of topsoil. Finally, the

cover would be graded and revegetated. A cross-section of the proposed RCRA

cap is illustrated in Plate 5.3.

Environmental and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

resuspension and redistribution of the contaminated soils into adjacent

uncontaminated areas. Furthermore, migration of contaminants into Suisun Bay

would be prevented. Prevention of biota contact with the contaminate 4 soils

would prevent food chain transfer of the contaminants to humans and reduce or

eliminate potential health effects of concern. Implementation of the RCRA cap

alternative would also prevent the transport of contamination into the under-

lying groundwater.

Although the implementation of the RCRA cap would prevent further migration of

contaminants into adjacent areas and ground water, there would be long term

adverse impacts associated with raising the natural elevation of RASS 3. The ZM7

RCRA cover would raise the ground elevation a minimum of 6 ft. Significant

portions of RASS 3 would be converted into upland and a transition zone.

Regulatory issues would be raised with any proposal to fill and destroy wet-

lands with a resultant loss of habitat.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 3-4B are standard engineering and scientific practices. Technical

concerns include the ability to construct a RCRA cap on the wetland, the load

bearing strength of the soils on which the cap would be constructed (will they

support the cap without excessive long term maintenance), sedimentation

effects on areas not selected for active remediation, and development of

proposed action levels for the environmental monitoring program.

Construction of the RCRA cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design procedures are available to

ensure that the cap is durable and performs its intended purpose. RASS 3 t
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consists primarily of a freshwater wetland and flowing stream. RCRA caps have

not been demonstrated for application in an environment similar to RASS 3.

Because of the irregular nature of the contaminated areas requiring remedia-

tion, there is some question regarding the engineering feasibility of con-

structing a cap in this environment. Erosion of the cap would be likely to

occur. Successful implementation of a RCRA cap in RASS 3 would require

significant changes to existing drainage patterns, affecting both upstream and

downstream property owners. Sedimentation effects on adjacent areas can be

controlled by existing technology.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 3-4B is estimated to be

$3,046,000.

5.2.3.11 Alternative 3-6A: In Situ Stabilization

Description. The in situ stabilization alternative consists of injecting the

in place contaminated soils with chemical reagents to immobilize the

contaminants in the soil. The process is similar to the excavation/

immobilization alternatives (Alternative 3-3C and 3-3D), except that the

binder chemicals are mixed with the inplace soils and the contaminated soils

are not excavated. The major components of this alternative include:

development of a solidification/stabilization process, stripping of vegeta-

tion, application of the solidification/stabilization binder, revegetation,

periodic reapplication of the binder, and long term environmental monitoring

of the iemediation area.

Environmental and Public Health Screening. This alternative provides limited

remediation of the ecological and health hazards associated with the
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contaminated soils in RASS 3. The primary mechanism of the in situ

stabilization process is to reduce the solubility of the metals and thereby

reduce their bioavailability. The in situ immobilization process does not

remove the metals from the soils. Metals would be available to migrate with

any soil or sediment that is physically moved by hydrologic processes.

Because of the dynamic hydrologic environment of RASS 3, it is probable that

continued migration of contaminants would occur.

Since the metals would remain in the soil, the potential for direct contact

would remain. In situ stabilization would reduce the availability of the

contaminants.

Because physical migration would be likely, mere chemical stabilization of the

soils would not be totally effective in reducing contaminant migration. The

soils could be physically stabilized by adding sufficient binder materials;

however, addition of binder materials in the quantities required for physical

stabilization would most probably have environmental consequences similar to

the capping alternatives, i.e, the nature of the habitat would be substan-

tially changed and would probably not support the species currently living on

the site.

In situ stabilization requires periodic reapplication of binder materials. It

is estimated that reapplication of binder materials would be necessary every

five to ten years. Reapplication would involve similar activities to the ini-

tial application. Because of the maintenance requirements, adverse impacts of

the in situ stabilization alternative would be long term and continuing. This

alternative would have severe short term impacts as well as major long term

adverse impacts.

Engineering Feasibility Evaluation. Primary technical concerns include the

ability to apply binder materials in wetlands, the load bearing strength of

the soils (will they support construction equipment), sedimentation effects on

areas not selected for active remediation, and development of a

solidification/ stabilization process that can be applied in situ in the

wetlands. Difficulties may also be encountered in the development of proposed

action levels.

5.114



The primary technology, in situ stabilization, proposed for implementation in

this alternative has not been demonstrated on a large scale, nor have they

been applied in a wetland environment. Although the technology is similar to

solidification/stabilization technology used in the excavation/immobilization

alternatives, the excavation alternatives have the advantage that the mate-

rials are removed from an active hydrologic environment and the

solidification/stabilization processing is accomplished in a controlled

environment. Of particular technical concern to this alternative is the long

term durability of the treated soils in an active hydrologic environment.

Since the in situ stabilization process is oriented towards the chemical

immobilization of contaminants, it is likely that physical mobilization will

continue.

Solidification/stabilization of wastes, containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. In situ stabilization in a wetland environment has not been

demonstrated. Implementation of a solidification/stabilization technology in

California is complicated by the two phase test procedure (TTLC/STLC) and the

use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's EP.

Solidification/stabilization does not remove the metals, and other than the

dilution effects caused by adding large amounts of binder, the TTLC is essen-

tially unchanged. The citric acid extraction is generally believed to be more

rigorous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement can be obtained when

solidification/stabilization is implemented. The potential technical problems

are compounded in this alternative because the alternative leaves the treated

materials in an active environment rather than placing them in a controlled

landfill environment. Sedimentation effects on adjacent areas can be con-

trolled by existing technology.

5
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The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Overall, because of site specific reasons, the engineering feasibility of this

alternatives is low.

Costs. The present worth costs of Alternative 3-6A is estimated to be

$2,618,000.

5.2.3.12 Alternative 3-6B: Soil Flushing

Description. The soil flushing alternative consists of injecting a soil

washing solution to dislodge, solubilize, or other wise remove the contami-

nants from the soils. Chemically, the soil flushing alternative is similar to

the soil washing alternatives (Alternative 3-3E and 3-3F). Possibly flushing

agents include water, acids, bases, chelating agents, and/or surfactants. The

major components of this alternative include: development of a soil washing

process that is effective for the contaminants found on RASS 3, construction

of a flushing agent application and recovery system, application and recovery

of the soil flushing agents, treatment of the recovered soil flushing agents,

disposal of residual sludges and flushing agents, and environmental monitoring

of the remediation area.

Environmental and Public Health Screening. This alternative provides

substantial remediation of ecological and health hazards associated with the

contaminated soils in RASS 3, including possible transport of contaminated

materials to other important ecosystems such as Suisun Bay.

The soil flushing process produces an effluent stream of sludges that will be

classified as Class I and possibly RCRA wastes. The amount of sludge would be

similar to that produced in the soil washing alternatives and is estimated to QY
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be approximately 20 percent of the treated soils. The residual sludges would

S be transported to an existing Class I landfill for disposal. Lined and

covered trucks or rail cars would be the primary means of transport. Trans-

port of these materials has the additional risk of exposure of the general

public to contaminated materials. Passage of the trucks and rail cars through

populated areas may raise community concerns. Additional traffic would cause

noise pollution, and a possible increase in accidents, which could cause loss

of life, air pollution, and increased exposure to contaminated materials.

The construction of soil flushing reagent application and recovery system

would cause severe short term disruption of the habitat in RASS 3. Antici-

pated short term impacts could be minimized by proper planning of construction

activities; however, since the application and recovery of the soil flushing

reagents may take several seasons, short term impacts may occur for a substan-

tial period of time.

In addition to the disruption caused by construction activities, some soil

flushing reagents may be toxic or hazardous. Since 100 percent recovery of

the soil flushing reagents is unlikely, soil flushing may have a detrimental

impact on the plant and wildlife in RASS 3.

Alternative 3-6B provides long term environmental protection at the expense of

significant short term impacts.

Engineering Feasibility. Soil flushing technology is not considered to be a

standard engineering or scientific technology for remediation of contaminated

sites. The overriding technical concern associated with this alternative Is

development of a soil flushing process. Other technical concerns include the

load bearing strength of the soils, (will they support construction equip-

ment), the permeability of the soils (can the flushing agents be recovered),

sedimentation effects on areas not selected for active remediation, transpor-

tation and disposal of Class I materials, and development of proposed action 0

levels for the environmental monitoring program.

The chemistry of soil flushing is similar to that of soil washing. The

process is developmental and would require additional laboratory and pilot
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scale study before implementation on a scale of the proposed remedial action

for RASS 3. If the soil washing process proves to be technically feasible, a

sludge containing the heavy metals removed from the soil would require dis-

posal. It is assumed that the soil will be cleaned sufficiently for unre-

stricted use; however, the sludge containing the heavy metals will be a

Class I and possibly a RCRA waste.

Construction of a flushing agent application and recovery system in the wet-

land environments will be technically difficult. Although construction could

be scheduled for the dry season, the low permeability of the soils would

necessitate construction of recovery wells or underdrains at a close interval,

thus increasing the cost and making complete recovery of the flushing agents

difficult. This may be particularly important since some of the reagents used

for soil flushing are hazardous materials.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in away to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, difficulties are not expected to present a major obstacle to

execution of this alternative.

The engineering feasibility of the soil flushing alternative is considered to

be low.

Costs. The present worth cost of Alternative 3-6B is estimated to be

$3,942,000. *1I

5.2.4 Alternatives for Remedial Action Subsite 4. Twelve potrntial remedial

action alternatives were initially developed for RASS 4. Tlese included the

following.

a. Alternative 4-1: No Action

b. Alternative 4-2: Environmental Monitoring

c. Alternative 4-3A: Excavation/Disposal at Existing Landfills
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d. Alternative 4-3B: Excavation/Disposal at Monofill on NWS Concord

e. Alternative 4-3C: Excavation/Immobilization/Disposal at Existing

Landfills

f. Alternative 4-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

a. Alternative 4-3E: Excavation/Soil Washing/Disposal at Existing

Landfills

h. Alternative 4-3F: Excavation/Soil Washing/Disposal at Monofill on
NWS Concord

i. Alternative 4-4A: Source Isolation/Soil Cap

j. Alternative 4-4B: Source Isolation/RCRA Cap

k. Alternative 4-6A: In Situ Stabilization

1. Alternative 4-6B: Soil Flushing

5.2.4.1 Alternative 4-1: No Action

Description. The no action alternative involves no additional positive 4

remedial action activities. Soils containing high levels of heavy metals

would be left in place. No additional monitoring would be implemented.

Warning signs and public education programs would be used to inform the public

about potential hazards. Property records would be annotated to document the

location of known and suspected contamination.

Environmental and Public Health Screening. The no action alternative would

not measurably change the current likelihood of exposure of biota to very high

concentrations of arsenic, cadmium, lead, copper, zinc, and selenium. The

possibility of direct human contact with the contaminated soils would be only

minimally reduced with signs and an education program.

Under the no action alternative, contaminants would continue to migrate from

the contaminated area through the pathways described in Section 3. The areal

extent of contamination would increase and spread from RASS 4. While the

concentrations of heavy metals might be attenuated by natural dilution

effects, a wider range of biota will be exposed to the contaminants. The

potential environmental effects of the no action alternative are described in

detail by Lee et al. (1986).
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Engineering Feasibility. The technologies proposed for implementation under

the No Action alternative are standard engineering practices that can be

executed without undue delay.

Costs. The present worth cost of the No Action alternative is estimated to be

$53,000.

5.2.4.2 Alternative 4-2: Environmental Monitoring

Description. The environmental monitoring alternative features the no action

alternative, i.e., no additional active remediation, augmented by implementa-

tion of continued environmental monitoring. Contaminated materials would be

left in-place. A two part environmental monitoring program would be

implemented to periodically evaluate the environmental status of RASS 4 and

those adjacent areas onto which contaminants are likely to migrate. At a

minimum, the increased monitoring program would include surface water sam-

pling, soil sampling, bloassays, and wildlife and habitat evaluations.

Phase 1 monitoring includes the collection and analysis of soil, surface

water, and ground water. In addition, wildlife and vegetation would be

observed and evaluated. Phase 1 sampling would be conducted annually for the

first five years and every five years thereafter.

Phase 2 monitoring is oriented towards the evaluation of contaminant impacts

on the biota of RASS 4 and adjacent areas. Phase 2 monitoring includes: cla.

bioaccumulation studies, macroinvertebrate studies, and plant and animal

bioaccumulation studies. Phase 2 monitoring would be conducted every two

years during the first five years and every five years thereafter.

Monitoring studies would be summarized in an annual report describing the

results of the various sampling programs. The report would also contain an

assessment of any physical changes in RASS 4 or adjacent areas, i.e., natural

improvement or degradation of habitats, man-made alterations, etc. The report

would also make recommendations for implementation of any required remedial

actions.

5.120

- p e .* 4r*pop, r F

.*.~~~~~~~~~~ %s~N~--~-'.w:.< ~V'



Environmental and Public Health Screening. The increased monitoring alterna-

4. tive would not measurably change the likelihood of exposure of biota to very

high coacentrations of heavy metals. The possibility of direct human contact

with contaminated soils would be minimally reduced by posting of contaminated V

areas and a public education program.

The environmental monitoring program would allow continued migration of heavy

metals from the areas of high contaminant concentrations and the areal extent

of the contamination would continue to increase. There would be some attenua-

tion of the high levels of contamination because of dilution effects. The

potential environmental effects are essentially the same as the no action

alternative and are described in Lee et al. (1986). The threat of contamina-

tion of plants and wildlife would continue and the potential for exposure

would increase as the areal extent of contamination increases.

The environmental monitoring alternative provides only limited positive

environmental protection benefits above those provided by the no action alter-

native. Although the increased monitoring alternative would not eliminate or

reduce contamination of soils or surface waters by continued migration of

contaminants from current high level areas, increased monitoring would provide

documentation of contaminant migration and its environmental impact. Wildlife

studies would document species use of RASS 4, the contamination levels of

collected species, and problems caused by continuous exposure to the hazardous

substances. The environmental monitoring program would also provide an early

warning of changes in conditions that may increase tt potential for

substantial environmental damage by continued contaminant release or an

unexpected increase in the rate of release.

Engineering Feasibility. The technologies proposed for implementation under

this alternative are standard engineering and scientific practices that can be

executed without project delay. Care must be taken to ensure that the sample

size for the biological monitoring is sufficient and organized in a way to

allow for evaluation of statistical significance. Difficulties may le

encountered in the development of proposed action levels; however, these dif-

ficulties are not expected to present a major obstacle to execution of this

alternative.
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Costs. The present worth cost of Alternative 4-2 is estimated to be $541,000.

5.2.4.3 Alternative 4-3A: Excavation/Disposal at Existing Landfills

Description. The excavation and disposal in existing landfill alternative

consists of excavating materials in those areas where soil metal content

exceeds the TTLC/STLC criterion followed by land disposal at an existing

licensed land disposal facility. The excavated materials will be classified

into the appropriate categories (Class I, Class II, and Class III) for dis-

posal in the appropriate level landfill. The major components of this

alternative include: excavation of contaminated materials, classification of

the contaminated materials, transportation of the contaminated materials to

the appropriate existing disposal facility, disposal, liming of low pH areas,

Fnd long term monitoring of the remediation area. The primary means of trans-

portation assumed for planning purposes is in lined and covered dump trucks

with a capacity of approximately 18 cubic yards or covered rail cars with a

capacity of 64 cubic yards. A survey of disposal facilities is presented in

Table 5.1. These facilities have indicated that they are licensed to dispose

of the types of waste materials that will be generated by the remediation

activities anticipated in RASS 4.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 4.

Excavation of contaminated material presents the potential for adverse effects

caused by exposure of construction personnel and the general public to the
excavated materials during transport of the materials to existing disposal

facilities. These short term impacts would be offset by the potential for

long term recovery of the area once the contaminated materials have been
removed. Anticipated short term impacts can be minimized by proper planning

of construction activities.

Trucks or rail cars would be used for transporting contaminated soils to land

disposal facilities. Therefore, disposal of contaminated materials in
existing landfills has the additional risk of exposing the general public to
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contaminated materials during transport of these materials to disposal facili-

ties. Although the trucks and rail cars would be lined and covered, passage

of the trucks and rail cars through towns and communities would raise com-

munity concerns. Additional truck traffic would cause noise pollution and a

possible increase in accidents, which could cause loss of life, air pollution,

and increased exposure to spilled contaminated materials.

Alternative 4-3A provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of

vegetation would substantially eliminate any short term impacts.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-3A are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the

ability to excavate in wetlands, the moisture content of the excavated mate-

rials, the load bearing strength of the soils being excavated (will they sup-

port construction equipment), sedimentation effects on areas not selected for

active remediation, and transportation and disposal of Class I materials.

Difficulties may also be encountered in the development of proposed action

levels.

Several excavation techniques are available that can be used to excavate the

contaminated materials. A combination of bulldozers, frontend loaders, and

dump trucks can be used for excavation. In order to minimize technical

problems, excavation activities should be scheduled for the dry season. This

may increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Sedimentation effects on adjacent

areas can be controlled by existing technology such as silt screens.

Transportation of contaminated materials to existing landfills would be by

truck or rail. Both truck and rail transportation of contaminated soils are 0

proven technologies. The loss of contamlnatpd materials will be minimized

through the use of liners and cover.

Disposal of contaminated soils in a Class I landfill is a proven technology.

IV Although there are usually technical concerns over the possibility that the
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landfill will leak, these concerns are usually addressed through the implemen-

tation siting controls and engineered features such as liners and leak detec-

tion systems. There are several Class I landfills in operation that can

accept the types of materials that will be excavated from RASS 1.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 4-3A is estimated to be

$265,000.

5.2.4.4 Alternative 4-3B: Excavation/Disposal at Monofill on FWS Concord

Description. The excavation and disposal at a monofill on NWS Concord

alternative consists of excavating materials in those areas where soil metal

content exceeds the TTLC/STLC criterion followed by disposal in a land dis-

posal facility located on NWS Concord. Only materials excavated from the

remedial action site would be placed in the monofill. The monofill would be

constructed to Class I standards. The major components of this alternative

include: excavation of contaminated materials, transportation of the contami-

nated materials to the disposal site, disposal, liming of low pH areas, long

term monitoring of the monofill, and long term monitoring of the remediation

area. The primary means of transportation assumed for planning purposes is in

lined and covered dump trucks with a capacity of approximately 18 cubic yards.

A survey of suitable sites for construction of a disposal facility on

N'WS Concord is being conducted. Potential sites are shown on Plate 5.2. None

of the sites evaluated meet State of California siting requirements for a

Class I facility.
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Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 4.

Alternative 4-3B presents the potential for adverse effects caused by exposure

of construction personnel and persons located between the area of excavation

and disposal to the excavated materials during transport of the materials to

the monofill. The excavation of contaminated materials will also impact the

resident wildlife populations by death or displacement. Over time, however,

the area of excavation would revegetate. Any short term impacts would be

offset by the potential for long term recovery of the area once the contami-

nated materials have been removed. Anticipated short term impacts can be

minimized by proper planning of construction activities.

Trucks would be used for transporting contaminated soils to the monofill. The

disposal of contaminated materials on NWS Concord minimizes the risk of -

exposing the general public to contaminated materials during transport of

these materials to disposal facilities. The increase in truck traffic would

cause noise pollution and a possible increase in accidents, which could cause 4

loss of life, air pollution, and increased exposure to spilled contaminated

materials for personnel on NWS Concord and public transportation corridors on

NWS Concord.

Alternative 4-3B provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of the

contaminated vegetation would substantially eliminate any short term impacts.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-3B are standard engineering and scientific practices. Primary

technical concerns include the moisture content of the excavated materials,

the load bearing strength of the soils being excavated (will they support

construction equipment), sedimentation effects on areas not selected for

active remediation, and transportation and disposal of Class I materials. 4.
Difficulties may also be encountered in the development of proposed action

levels.
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Several excavation techniques are available that can excavate the contaminated

materials. A combination of bulldozers, frontend loaders, and dump trucks can

be used for excavation. In order to minimize technical problems, excavation

activities should be scheduled for the dry season. This may increase the

fugitive dust problem; however, this can be controlled by sprinkling or other

dust control measures. Sedimentation effedts on adjacent areas can be con-

trolled by existing technology such as silt screens.

Transportation of contaminated materials to the monofill would be by truck or

rail. Both truck and rail transportation of contaminated sol. are proven

technologies. The loss of contaminated materials will be minimized through

the use of liners and covers.

Disposal of soils containing high levels of heavy metals and arsenic in a

Class I landfill is a proven technology. Although there are usually technical

concerns over the possibility that the landfill will leak, these concerns are

usually addressed through the implementation of siting controls and engineered

features such as liners and leak detection systems. An investigation of

potential Class I disposal sites on NWS Concord revealed that none of the

available sites meet State of California siting requirements for a Class I

facility (Lutton et al 1987). Therefore, the technical feasibility of

implementing Alternative 4-3B is doubtful.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 4-3B is estimated to be

$1,137,000.
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5.2.4.5 Alternative 4-3C: Excavation/Immobilization/Disposal at Existing

Landfills

Description. The excavation/immobilization/disposal at existing landfills 
.

option consists of excavating in those areas where soil metal content exceeds

the TTLC/STLC criteria materials, immobilization of the contaminants by addi-

tion of chemical reagents, and land disposal at an existing licensed land dis-

posal facility. The excavated materials will be classified into the

appropriate categories (Class I, Class II, and Class III). Class I and

Class II materials would be treated with chemical reagents to immobilize the

contaminants. This process is generally referred to as chemical

solidification/stabilization (USEPA 1986a). Typical solidification/

stabilization methods include the addition of 25-100 percent by weight of

cement, pozzolanic, and/or proprietary materials. It is assumed that this

process is capable of immobilizing the contaminants and the resulting mate-

rials would be suitable for disposal in a Class III land disposal facility.

The major components of this alternative include: excavation of contaminated

materials, classification of the contaminated materials, immobilization of

contaminants in Class I and Class II wastes, transportation of the contami-

nated materials to the appropriate disposal facility, disposal, liming of low

pH areas, and implementation of a long term monitoring program. The primary

means of transportation assumed for planning purposes is in lined and covered

dump trucks with a capacity of approximately 18 cubic yards. A survey of dis-

posal facilities is presented in Table 5.1. These facilities have indicated

that they are licensed to dispose of the types of waste materials that will be

generated by the remediation activities anticipated in RASS 4. C

Environmental and Public Health Screening. This alternative could provide for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 4.

Excavation of contaminated materials presents the potential for adverse h

effects caused by exposure of construction personnel and the general public to

the excavated materials during transport of the materials to existing disposal k
facilities. Impacts on the general public will be minimized because the con-

I
taminants should be immobilized in the soil. Fugitive dust may be a problem;

51
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however, this can be minimized through proper planning and design. The exca-

vation of contaminated materials will also impact the resident wildlife popu-

lations by death or displacement. Over time, however, the area of excavation

would revegetate. These short term impacts would be offset by the potential

for long term recovery of the area once the contaminated materials have been

removed. Anticipated short term impacts can be minimized by proper planning

of construction activities.

Trucks would be used for transporting the treatc2 soils to land disposal

facilities. Therefore, the off site disposal of contaminated materials has

the additional risk of exposure of the general public to contaminated mate-

rials during transport of these materials to the disposal facilities.

Although the trucks would be lined and covered, passage of the trucks through

towns and communities would raise community concerns. Additional truck

traffic would cause noise pollution and a possible increase in accidents,

which could cause loss of life, air pollution, and increased exposure to

spilled contaminated materials. These concerns would be reduced somewhat

because contaminants would be immobilized in the soil.

Alternative 4-3C provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of

vegetation would substantially eliminate any short term impacts.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-3C are standard engineering and scientific practices that can be

executed without project delay. Primary technical concerns include the mois-

ture content of the excavated materials, the load bearing strength of the

soils being excavated (will they support construction equipment), sedimenta-

tion effects on areas not selected for active remediation, transporation and

disposal of Class III materials, development of a solidificatlon/stabilization

process, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can excavate the contaminated

materials. A combination of bulldozers, frontend loaders, and dump trucks can

be used for excavation. In order to minimize technical problems, excavation
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activities should be scheduled for the dry season. This may increase the

fugitive dust problem; however, this can be controlled by sprinkling or other

dust control measures. 0

Transportation of contaminated materials to existing landfills would be by

truck, which is a proven technology. The loss of contaminated materials would

be minimized through the use of liners and covers.

Co-disposal of solidified/stabilized soils in an existing Class III landfill

may raise technical concerns over the long term durability of such materials

in the Class III environment. Special placement procedures would have to be

implemented. Co-disposal may be prohibited by regulatory authorities.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals, and 
other than for the dilution

effects caused by adding large amounts of binder, the TTLC is essentially

unchanged. The citric acid extraction is generally believed to be more rigor-

ous than the acetic acid extraction and the data base for successful

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waive s _ :, TTTC rpr,ieicnt can be obtained when

solidification/stabilization is implemented.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical sig-

nificance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.
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Costs. The present worth cost of Alternative 4-3C is estimated to be

$263,000.

5.2.4.6 Alternative 4-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

Description. The excavation/immobilization/monofill disposal option consists

of excavating those areas where soil metal content exceeds the TTLC/STLC

criterion, immobilization of the contaminants by addition of chemical

reagents, and land disposal in a monofill located on NWS Concord. The exca-

vated materials will be classified into the appropriate categories (Class I,

Class II, and Class III). Class I and Class II materials would be

treated with chemical reagents to immobilize the contaminants. This process

is generally referred to as chemical solidification/stabilization (USEPA

1986a). Typical solidification/stabilization methods include the addition of

25-100 percent by weight of cement, pozzolanic, and/or proprietary materials.

It is assumed that this process is capable of immobilizing the contaminants

and the materials would be suitable for disposal in a land disposal facility

constructed to Class III standards. The major components of this alternative

include: excavation of contaminated materials, classification of the contami-

nated materials, Immobilization of contami ants in Class I and Class II

wastes, transportation of the contaminated materials to the disposal site,

liming of low pH areas, disposal in a monofill constructed on NWS Concord,

long term monitoring of the remediation site, and long term monitoring of the

monofill. The primary means of transportation assumed for planning purposes

is in lined and covered dump trucks with a capacity of approximately 18 cubic

yards.

Environmental and Public Health Screening. This alternative could provide for

substantial remediation of ecological and health hazards associated with con-

taminated soils in RASS 4.

Excavation of contaminated material presents the potential for adverse effects P

caused by exposure of construction personnel and persons located on the NWS

Concord to the excavated materials during transport of the materials from the

remediatlon area to the monofill. Impacts on the general public would be
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minimized because the contaminants would be immobilized in the soil and the

contaminated soils will be disposed of on NWS Concord. Fugitive dust may be a

problem; however, this can be minimized through proper planning and design.

The excavation of contaminated materials will also impact the resident wild-

life populations by death or displacement. Over time, however, the area of

excavation will revegetate. These short term impacts would be offset by the

potential for long term recovery of the area once the contaminated materials

have been removed. Anticipated short term impacts can be minimized by proper

planning of construction activities.

Trucks would be used for transporting contaminated soils to the monofill.

Additional truck traffic would cause noise pollution and a possible increase

in accidents, which could cause loss of life, air pollution, and increased

exposure to spilled contaminated materials.

Alternative 4-3D provides long term environmental protection at the expense of SO.

rather severe short term impacts. In the long term, natural regrowth of

vegetation would substantially eliminate any short term impacts.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-3D are standard engineering and scientific practices. Primary

technical concerns include the moisture content of the excavated materials,

the load bearing strength of the soils being excavated (will they support

construction equipment), sedimentation effects on areas not selected for

active remediation, transporation and disposal of Class III materials,

development of a solidification/ stabilization process, and construction of a N

monofill, and development of proposed action levels for the environmental

monitoring program.

Several excavation techniques are available that can excavate the contaminated

materials. A combination of bulldozers, frontend loaders, and dump trucks can

be used for excavation. In order to minimize technical problems, excavation

activities should be scheduled for the dry season. This may increase the

fugitive dust problem; however, this can be controlled by sprinkling or other

dust control measures. Sedimentation effects on adjacent areas can be con- "

.'- trolled by existing technology.
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Transportation of contaminated materials to the monofill would be by truck,

which is a proven technology. The loss of contaminated materials would be

minimized through the use of liners and covers. In addition, the contaminants

would be immobilized in the soil by the solidification/stabilization process.

Disposal of solidified/stabilized soils in a monofill located on NWS Concord

may raise technical concerns over the long term durability of such materials.

Because of these concerns and the results of the geological investigations

conducted by Lutton et al (1987) any monofill constructed on NWS Concord

should be designed to meet Class I engineering standards. Use of Class I

engineering standards, combined with the relatively limited mobility of

metals, would provide long term security for disposal of the solidified/

stabilized materials. None of the available monofill sites meet State of

California siting requirements for a Class I disposal facility.

Solidification/stabilization of wastes containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site

specific basis. Implementation of a solidification/stabilization technology

in California is complicated by the two phase test procedure (TTLC/STLC) and

the use of a citric acid extraction that is substituted for the acetic acid

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals, and other than for the dilution

effects caused by adding large amounts of binder, the TTLC is essentially

unchanged. The citric acid extraction is generally believed to be more rigor-

ous than the acetic acid extraction and the data base for successful P

solidification/stabilization when using a citric acid extraction is limited.

Discussions with State of California regulatory personnel (Tornatele 1988)

indicated that some success has been demonstrated in reducing the STLC and

that special waivers of the TTLC requirement can be obtained when

solidification/stabilization is implemented. 
%

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action
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levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

I
Costs. The present worth cost of Alternative 4-3D is estimated to be

$1,241,000.

5.2.4.7 Alternative 4-3E: Excavation/Soil Washing/Disposal at Existing L

Landfills

Description. This alternative consists of excavation of the soils in those

areas where soil metal content exceeds the TTLC/STLC criterion and removal of

the contamination by chemical washing (Nash and Traver 1986). The washed

soils would be transported to an existing Class III land disposal facility.

The soil washing would be accomplished by pumping an aqueous solution of

acids, bases, surfactants, chelating agents, or any combination thereof,

through a series of three upflow soil column reactors. The contaminated wash- P.

ing solutions would be treated for recycling of the washing agents. The

resulting waste sludges would be treated and transported to an existing

Class I disposal facility. Major components of this alternative include:

excavation, soil washing, transportation of treated soils and sludges to

existing disposal facilities of the appropriate class, disposal of the mate-

rials in an appropriate class of landfill, liming of low pH areas, and long

term monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides for

substantial remediation of ecological and health hazards associated with

contaminated soils in RASS 4.

Excavation of contaminated material presents the potential for adverse effects

caused by exposure of construction personnel and the general public to the

excavated materials during transport of the materials to existing disposal

facilities. Impacts on the general public from the contaminated soils will be

minimized because the contaminants would be removed by the soil washing

process. An effluent stream of contaminated sludges would be generated that

would require transport to a Class I land disposal facility. The amount of

sludge is estimated to be twenty percent of the volume of treated soil.
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Fugitive dust may be a problem; however, this can be minimized through proper

planning and design. The excavation of contaminated materials will impact

the resident wildlife populations in RASS 4 by death or displacement. Over

time, however, the area of excavation would revegetate. These short term

impacts would be offset by the potential for long term recovery of the area

once the contaminated materials have been removed. Anticipated short term

impacts can be minimized by proper planning of construction activities.

Trucks would be used to transport treated soils to an existing land disposal

facilities. Either truck or rail would be used to transport residual sludges

to Class I disposal facilities. Disposal of contaminated sludges in existing

landfills has the additional risk of exposing the general public to contami-

nated materials during transport of these materials to the disposal facili-

ties. Although the trucks would be lined and covered, passage of the trucks

through towns and communities would raise community concerns. Additional

truck traffic would cause noise pollution and a possible increase in acci-

dents, which could cause loss of life, air pollution, and increased exposure

to spilled contaminated materials. Since the soil washing removes and concen-

trates contaminants, the potential exposure to contamincted materials should

be minimized.

Alternative 4-3E provides long term environmental protection at the expense of

significant short term impacts. In the long term, natural regrowth of vegeta-

tion would substantially eliminate any short term impacts.

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 4-3E are standard

engineering and scientific practices. The overriding technical concern

associated with this alternative is development of a soil washing process.

Other technical concerns include the moisture content of the excavated mate-

rials, the load bearing strength of the soils being excavated (will they

support construction equipment), sedimentation effects on areas not selected

for active remediation, transportation and disposal of Class III materials,

transportation and disposal of Class I materials, and development of proposed

action levels for the environmental monitoring program.
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Several excavation techniques are available that can be used to excavate the

contaminated materials. A combination of bulldozers, frontend loaders, and

dump trucks can be used for excavation. In order to minimize technical prob-

lems, excavation activities should be scheduled for the dry season. This may

increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Sedimentation effects on adjacent

areas can be controlled by existing technology such as silt barriers or silt

screens.

Although it is expected that the cleaned soils will be suitable for unrestric-

ted use, for cost estimating purposes, it is assumed that the materials will

be disposed of in a Class III landfill. Transportation of decontaminated

materials to existing landfills would be by truck, which is a proven tech-

nology. The loss of materials will be minimized through the use of liners and

covers. Since it is expected that the decontaminated soils will be suitable

for unrestricted use, materials loss would not be a critical technical issue.

The sludge produced by the soil washing process would be transported to an

existing Class I facility by truck or rail. Both truck and rail transporta-

tion of contaminated soils are proven technologies. The loss of contaminated

materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing

industry, soil washing for removal of arsenic and heavy metals from contami-

nated soils has not been proven in a large scale remedial action. The process

is developmental and would require additional laboratory and pilot scale study

before implementation on a scale of the proposed remedial action for RASS 4.

Personnel communications (Tetra Resources 1988, Environmental Field Services

1988, OH Materials 1987, USEPA 1987) indicates conflicting opinions on the

technical feasibility of soil washing. If the soil washing process proves to

be technically feasible, two waste streams are produced: the decontaminated
soils and a sludge containing the heavy metals removed from the soil. It is

assumed that the soil will be cleaned sufficiently for unrestricted use; how-
ever, the sludge containing the heavy metals T.;ill be a Class I and possibly a

RCRA waste.
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The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action

levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 4-3E is estimated to be

$661,000.

5.2.4.8 Alternative 4-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

Description. This alternative consists of excavation of the soils in those

areas where soil metal content exceeds the TTLC/STLC criterion and removal of

the contamination by chemical washing (Nash and Traver 1986). The washed

soils would be transported to a monofill on NWS Concord constructed to

Class III standards. The soil washing would be accomplished by pumping an

aqueous solution of acids, bases, surfactants, chelating agents, or any com-

bination thereof, through a series of three upflow soil column reactors. The

contaminated washing solutions would be treated for recycling of the washing

agents. The resulting waste sludges would be treated and transported to an

existing Class I disposal facility. Major components of this alternative

include: large scale pilot study, excavation, soil washing, transportation of

treated soils to a Class III monofill constructed on NWS Concord, transport of

sludges to an existing Class T disposal facility, disposal of the materials in

the appropriate class of landfill, liming of low pH areas, long term moni-

toring of the monofill, and long term monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides sub-

stantial remediation of ecological and health hazards associated with contami-

nated soils in RASS 4.

Alternative 4-3F presents the potential for adverse effects caused by exposure

of construction personnel and persons located on NWS Concord to the excavated
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materials during transport of the materials from the site of excavation to the 4'

monofill. Impacts on the general public from the contaminated soils would be

minimized because the contaminants would be removed by the soil washing pro-

cess and the cleaned soil would be disposed of on the NWS Concord. An efflu- *

ent stream of contaminated sludges would be generated that would require

transport to a Class I land disposal facility. The quality of sludge is esti-

mated to be twenty percent of the volume of treated soils. Fugitive dust may

be a problem; however, this can be minimized through proper planning and

design.

The excavation of contaminated materials will also impact resident wildlife

populations by death or displacement. Over time, however, the area of excava-

tion would recover. These short term impacts would be mitigated by the

potential for long term recovery of the area once the contaminated materials

have been removed. Anticipated short term impacts can be minimized by proper

planning of construction activities. 
" .

Trucks would b( used fcr transporting treated soils to the monofill. The dis-

posal of decontaminated soils on NWS Concord reduces the risk of exposing the

general public to contaminated materials during remediation activities. 0

Sludges generated by the soil washing process would be transported by truck or

rail to an existing Class I disposal facility. Although trucks and rail cars

would be lined and covered, passage through NWS Concord and surrounding towns

and communities would raise community concerns. Additional truck traffic

would cause noise pollution and a possible increase in accidents, which could

cause loss of life, air pollution, and increased exposure to spilled contami-

nated materials. Since the decontaminated soils would be disposed of on

NWS Concord, the transportation of Class I materials would be minimized. 0.

Alternative 4-3F provides long term environmental protection at the expense of

rather severe short term impacts. In the long term, natural regrowth of

vegetation would substantially eliminate any short term impacts. __

Engineering Feasibility. Except for the soil washing technology, the tech-

nologies proposed for implementation under Alternative 4-3F are standard

engineering and scientific practices. The overriding technical concern .
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associated with this alternative is development of a soil washing process.

Other technical concerns include the moisture content of the excavated mate- c.
rials, the load bearing strength of the soils being excavated (will they

support construction equipment), sedimentation effects on areas not selected

for active remediation, transportation and disposal of Class III materials,

transportation and disposal of Class I materials, and development of proposed

action levels for the environmental monitoring program.

Several excavation techniques are available that can be used to excavate the

contaminated materials. A combination of bulldozers, frontend loaders, and

dump trucks can be used for excavation. In order to minimize technical prob-

lems, excavation activities should be scheduled for the dry season. This may

increase the fugitive dust problem; however, this can be controlled by

sprinkling or other dust control measures. Excavation during the day season

will also minimize the potential problem of free liquids in the contaminated

soils.

Although it is expected that the cleaned soils will be suitable for unrestric-

ted use, for cost estimating purposes, it is assumed that the materials will -I

be disposed of in a Class III landfill. Transportation of decontaminated '57

materials to the monofill would be by truck, which is a proven technology.

The loss of materials will be minimized through the use of liners and covers.

Since it is expected that the decontaminated soils will be suitable for

unrestricted use, materials loss would not be a critical technical issue. The

sludge produced by the soil washing process would be transported to an

existing Class I facility by truck or rail. Both truck and rail transporta-

tion of contaminated soils are proven technologies. The loss of contaminated

materials will be minimized through the use of liners and covers.

Although demonstrated to some degree in the mining and ore processing

industry, soil washing for removal of arsenic and heavy metals from

contaninated soils has not been proven in a large scale remedial action. The .?

process is developmental and would require additional laboratory and pilot

scale study before implementation on a scale of the proposed remedial action .

for RASS 1. Personnel communications (Tetra Resources 1988, Environmental,

Field Services 1988, OH Materials 1987, USEPA 1987) indicates conflicting .
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opinions on the technical feasibility of soil washing. If the soil washing

process proves to be technically feasible, two waste streams are produced:

the decontaminated soils and a sludge containing the heavy metals removed from

the soil. It is assumed that the soil will be cleaned sufficiently for

unrestricted use; however, the sludge containing the heavy metals will be a

Class I and possibly a RCRA waste.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is

sufficient and organized in a way to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth cost of Alternative 4-3F is estimated to be

$1,602,000.

5.2.4.9 Alternative 4-4A: Capping with Soil Cover

Description. This alternative examines the use of a soil/vegetative cover to %

reduce the possibility of erosion and direct contact with the contaminated V

soil materials. The contaminated soil materials located in RASS 4 would not

be removed. The primary components of this alternative include: site

preparation, placement of a soil cover, grading, revegetation of the cover,

and long term monitoring of the remediation area.

Environmentel and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

redistribution of the contaminated soils into adjacent uncontaminated or

slightly contaminated areas. Prevention of biotic contact with the contami-

nated soils would prevent food chain transfer of the contaminants to humans

and reduce or eliminate potential health effects of concern.

%
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The implementation of the soil cap would prevent further migration of contami-

nants into adjacent areas. The top soil cover would raise the ground eleva-

tion a minimum of 4 ft.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-4A are standard engineering and scientific practices. Technical

concerns include the load bearing strength of the soils on which the cap would

be constructed, sedimentation effects on areas not selected for active remedi-

ation, and development of proposed action levels for the environmental moni-

toring program.

Construction of the soil cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design procedures are available to

ensure that the cap is durable and performs its intended purpose. Soil caps

have been demonstrated for application in an environment similar to RASS 4.

Because of the irregular nature of the contaminated areas requiring remedia-

tion, there is some question regarding the engineering feasibility of con-

structing the cap. Erosion of the cap may occur. Sedimentation effects on

adjacent areas can be controlled by existing technology. -

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient to develop a statistically significant data base. Difficulties may be

encountered in the development of proposed action levels; however, these dif-

ficulties are not expected to present a major obstacle to execution of this

alternative.

Costs. The present worth cost of Alternative 4-4A is estimated to be

$192,000.

5.2.4.10 Alternative 4-4B: Source Isolation/RCRA Cap

Description. This alternative examines the use of a multilayered cover (RCRA

cap) to reduce the possibility of erosion and direct contact with the contami-

nated soil material. The contaminated soil materials located in RASS 4 would
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not be removed. The primary components of this alternative include: site

preparation, placement of a cover meeting RCRA requirements, grading, and

revegetation of the cover. At a minimum, the RCRA cap would include a 2 ft

thick low permeability (10- 7) soil layer, a 12 in. drainage layer, a 20 mil

synthetic membrane with bedding, and a 2 ft layer of topsoil. Finally, the

cover would be graded and revegetated. A cross-section of the proposed RCRA

cap is illustrated in Plate 5.3.

Environmental and Public Health Screening. This alternative will substan-

tially eliminate the potential for exposure of biota or humans through direct

contact with the highly contaminated surficial soils, and it would prevent

redistribution of the contaminated soils into adjacent uncontaminated or

slightly contaminated areas. Prevention of biotic contact with the contami-

nated soils would prevent food chain transfer of the contaminants to humans

and reduce or eliminate potential health effects of concern. Implementation

of the RCRA cap alternative would also prevent the transport of contamination

into the uiderlying groundwater.

Engineering Feasibility. The technologies proposed for implementation under

Alternative 4-4B are standard engineering and scientific practices. Technical

concerns include the load bearing strength of the soils on which the cap would

be constructed (will they support the cap without excessive long term mainte-

nance), sedimentation effects on areas not selected for active remediation,

and development of proposed action levels for the environmental monitoring

program.

Construction of the RCRA cap will be similar to a filling operation, which is

a proven technology. Adequate geotechnical design procedures are available to

ensure that the cap is durable and performs its intended purpose. Sedimenta-

tion effects on adjacent areas can be controlled by existing technology.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suffi-

cient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action
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levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Costs. The present worth of Alternative 4-4B is estimated to be $277,000.

5.2.4.11 Alternative 4-6A: In Situ Stabilization

Description. The in situ stabilization alternative consists of injecting the

in place contaminated soils with chemical reagents to immobilize the contami-

nants in the soil. The process is similar to the excavation/immobilization

alternatives (Alternative 4-3C and 4-3D), except that the binder chemicals are

mixed with the inplace soils and the contaminated soils are not excavated.

The major components of this alternative include: development of a

solidification/stabilization process, stripping of vegetation, application of

the solidification/stabilization binder, revegetation, periodic reapplication

of the binder, and long term environmental monitoring of the remediation area.

Environmental and Public Health Screening. This alternative provides limited

remediation of the ecological and health hazards associated with the contami-

nated soils in RASS 4. The primary mechanism of the in situ stabilization

process is to reduce the solubility of the metals and thereby reduce their

bioavailability. The in situ immobilization process does not remove the

metals from the soils. Metals would be available to migrate with any soil or

sediment that is physically moved by hydrologic processes. Because of the

dynamic hydrologic environment of RASS 4, it is probable that continued migra-

tion of contaminants would occur.

Since the metals would remain in the soil, the potential for direct contact

would remain. In situ stabilization would reduce the availability of the

contaminants for bio-uptake.

Because physical migration would be likely, mere chemical stabilization of the

soils would not be totally effective in reducing contaminant migration. The

soils could be physically stabilized by adding sufficient binder materials;

however, addition of binder materials in the quantities required for physical
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stabilization would most probably have environmental consequences similar to

the capping alternatives.

In situ stabilization requires periodic reapplication of binder materials. It

is estimated that reapplication of binder materials would be necessary every

five to ten years. Reapplication would involve similar activities to the

initial application. Because of the maintenance requirements, adverse impacts

of the in situ stabilization alternative would be long term and continuing.

This alternative would have severe short term impacts as well as major long

term adverse impacts.

Engineering Feasibility Evaluation. Primary technical concerns include the

ability to apply binder materials in wetlands, the load bearing strength of

the soils (will they support construction equipment), sedimentation effects on

areas not selected for active remediation, development of a solidification/

stabilization process that can be applied in situ in the wetlands. -v

Difficulties may also be encountered in the development of proposed action

levels.

The primary technology, in situ stabilization, proposed for implementation in

this alternative has not been demonstrated on a large scale, nor have they

been applied in a wetland environment. Although the technology is similar to

solidification/stabilization technology used in the excavation/immobilization

alternatives, the excavation alternatives have the advantage that the mate-

rials are removed from an active hydrologic environment and the

solidification/stabilization processing is accomplished in a controlled

environment. Of particular technical concern to this alternative is the long

term durability of the treated soils in an active hydrologic environment.

Since the in situ stabilization process is oriented towards the chemical

immobilization of contaminants, it is likely that physical mobilization will

continue.

Solidification/stabilization of wastes, containing high levels of heavy metals

has been demonstrated; however, the process must be developed on a site spe-

cific basis. In situ stabilization in a wetland environment has not been

demonstrated. Implementation of a solidification/stabilization technology in
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California is complicated by the two phase test procedure (TTLC/STLC) and the

use of a citric acid extraction that is substituted for the acetic acid ,

extraction of the U.S. EPA's Extraction Procedure. Solidification/

stabilization does not remove the metals, and other than the dilution effects

caused by adding large amounts of binder, the TTLC is essentially unchanged.

The citric acid extraction is generally believed to be more rigorous than the

acetic acid extraction and the data base for successful solidification/

stabilization when using a citric acid extraction is limited. Discussions

with State of California regulatory personnel (Tornatele 1988) indicated that

some success has been demonstrated in reducing the STLC and that special

waivers of the TTLC requirement can be obtained when solidification/

stabilization is implemented. These potential technical problems are com-

pounded in this alternative because the alternative leaves the treated mate-

rials in an active environment rather than placing them In a controlled

landfill environment. Sedimentation effects on adjacent areas can be con-

trolled by existing technology.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical

significance. Difficulties may be encountered in the development of proposed p

action levels; however, these difficulties are not expected to present a major

obstacle to execution of this alternative.

Overall, because of site specific reasons, the engineering feasibility of this

alternatives is low. Since a portion of RASS 4 contains low pH materials, in
I

situ stabilization can be used to address this problem, thereby reducing the

area of materials requiring excavation and disposal. 6

Costs. The present worth costs of Alternative 4-6A is estimated to he -

$342,000.
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5.2.4.12 Alternative 4-6B: Soil Flushing

Description. The soil flushing alternative consists of injecting a soil

washing solution to dislodge, solubilize, or other wise remove the contami-

nants form the soils. Chemically, the soil flushing alternative is similar to

the soil washing alternatives (Alternative 4-3E and 4-3F). Possible flushing

agents include water, acids, bases, chelating agents, and/or surfactants. The

major components of this alternative include: development of a soil washing

process that is effective for the contaminants found on RASS 4, construction

of a flushing agent application and recovery system, application and recovery

of the soil flushing agents, treatment of the recovered soil flushing agents,

disposal of residual sludges and flushing agents, and environmental monitoring 
D

of the remedlation area. .

Environmental and Public Health Screening. This alternative provides

substantial remediation of ecological and health hazards associated with the .

contaminated soils in RASS 4.

The soil flushing process produces an effluent stream of sludges that will be

classified as Class I and possibly RCRA wastes. The amount of sludge would be

similar to that produced in the soil washing alternatives and is estimated to

be approximately 20 percent of the treated soils. The residual sludges would

be transported to an existing Class I landfill for disposal. Lined and

covered trucks or rail cars would be the primary means of transport.

Transport of these materials has the additional risk of exposure of the gen-

eral public to contaminated materials. Passage of the trucks and rail cars

through populated areas may raise community concerns. Additional traffic

would cause noise pollution, and a possible increase in accidents, which could -

cause loss of life, air pollution, and increased exposure to contaminated

materials.

The construction of soil flushing reagent application and recovery system

would cause severe short term disruption of the habitat in RASS 4. Antici-

pated short term impacts could be minimized by proper planning of construction 1-

activities; however, since the application and recovery of the soil flushing
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reagents may take several seasons, short term impacts may occur for a

substantial period of time.

In addition to the disruption caused by construction activities, some soil

flushing reagents may be toxic or hazardous. Since 100 percent recovery of

the soil flushing reagents is unlikely, soil flushing may have a detrimental

impact on the plant and wildlife in PASS 4.

Alternative 4-6B provides long term environmental protection at the expense of

significant short term impacts.

Engineering Feasibility. Soil flushing technology is not considered to be a

standard engineering or scientific technology for remediation of contaminated

sites. The overriding technical concern associated with this alternative Is

development of a soil flushing process. Other technical concerns include the

load bearing strength of the soils (will they support construction equipment),

the permeability of the soils (can the flushing agents be recovered), sedimen-

tation effects on areas not selected for active remediation, transportation

and disposal of Class I materials, and development of proposed action levels

for the environmental monitoring program.

The chemistry of soil flushing is similar to that of soil washing. The pro-

cess is developmental and would require additional laboratory and pilot scale

study before implementation on a scale of the proposed remedial action for

RASS 2. If the soil flushing process proves to be technically feasible, a

sludge containing the heavy metals removed from the soil would require dis-

posal. It is assumed that the soil will be cleaned sufficiently for unre-

stricted use; however, the sludge containing the heavy metals will be a

Class I and possibly a RCRA waste.

Construction of a flushing ageiiL application and recovery system in the

wetland environment will be technically difficult. Although construction

could be scheduled for the dry season, the low permeability of the soils

would necessitate construction of recovery wells or underdrains at a close

interval, thus increasing the cost and making complete recovery of the
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flushing agents difficult. This may be particularly important since come of

the reagents used for soil flushing are hazardous materials.

The proposed environmental monitoring techniques are standard engineering and

scientific practices that can be executed without project delay. Care must be

taken to ensure that the sample size for the biological monitoring is suf-

ficient and organized in a way to allow for evaluation of statistical signifi-

cance. Difficulties may be encountered in the development of proposed action 0

levels; however, difficulties are not expected to present a major obstacle to

execution of this alternative.

Because neither soil washing or soil flushing technology has been demonstrated

on a large scale, the engineering feasibility of the soil flushing alternative

is considered to be low.

Costs. The present worth cost of Alternative 4-6B is estimated to be

$635,000.

5.3 Selection of Alternatives for Detailed Analysis

The environmental and public health impacts discussed in the previous sections

are summarized in Table 5.2. This table rates the positive and negative

impacts of each alternative. If the implementation of an alternative results

in the improvement/remediation of the existing conditions, the alternative is

considered to have a positive impact. On the other hand, if an alternative

adversely impacts or deteriorates the existing conditions, the alternative is

considered to have a negative impact. The positive and negative impacts have

been rated as major, moderate, minor, and none. For a positive impact, a

rating of major means that the alternative exceeds the intended criteria/

purpose most of the time; a moderate rating means that the alternative

promotes the criteria but may not attain the intended objectives all of the L

time; a minor rating means that the alternative does not promote the criteria;

and a none rating means that the alternative has no impact on the existing

conditions at the site or that the existing conditions continue. Similarly,

the negative impacts have been rated as severe, major, moderate, minor, and

none. A severe negative impact means that the implementation of the S
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Table 5.2

Summary of Environmental and Public Health Screening

Potential
Remedial Positive Impacts Negative Impacts

Alternative Environmental Public Health Environmental Public Health

RASS 1

Alternative 1-i None None Major Major
Alternative 1-2 Minor Minor Major Major
Alternative 1-3A Major Major Major Minor
Alternative 1-3B Major Major Major Minor
Alternative 1-3C Major Major Major Minor
Alternative 1-3D Major Major Major Minor
Alternative 1-3E Major Major Major Minor
Alternative 1-3F Major Major Major Minor
Alternative 1-4A Moderate Moderate Severe Minor
flternative 1-4B Moderate Moderate Severe Minor
Alternative 1-5A Major Major Minor Minor
Alternative 1-5B Major Major Moderate Minor
Alternative 1-6A Moderate Moderate Severe Minor
Alternative J-6B Moderate Moderate Moderate Minor

RASS 2

Alternative 2-1 None None Major Major
Alternative 2-2 Minor Minor Major Major
Alternative 2-3A Major Major Major Minor
Alternative 2-3B Major Major Major Minor
Alternative 2-3C Major Major Major Minor
Alternative 2-3D Major Major Major Minor
Alternative 2-3E Major Major Major Minor
Alternative 2-3F Major Major Major Minor
Alternative 2-4A Moderate Moderate Severe Minor
Alternative 2-4B Moderate Moderate Severe Minor
Alternative 2-5A Major Major Minor Minor
Alternative 2-5B Major Major Moderate Minor
Alternative 2-6A Moderate Moderate Severe Minor
Alternative 2-6A Moderate Moderate Moderate Minor

RASS 3

Alternative 3-1 None None Major Major
Alternative 3-2 Minor Minor Major Major
Alternative 3-3A Major Major Major Minor
Alternative 3-3B Major Major Major Minor
Alternative 3-3C Major Major Major Minor
Alternative 3-3D Major Major Major Minor
Alternative 3-3E Major Major Major Minor
Alternative 3-3F Major Major Major Minor r

(Continued)
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Table 5.2 (Concluded)

Potential
Remedial Positive Impacts Negative Impacts

Alternative Environmental Public Health Environmental Public Health

Alternative 3-4A Moderate Moderate Severe Minor
Alternative 3-4B Moderate Moderate Severe Minor
Alternative 3-6A Moderate Moderate Severe Minor
Alternative 3-6B Moderate Moderate Moderate Minor

RASS 4

Alternative 4-1 None None Moderate Moderate
Alternative 4-2 Minor Minor Moderate Moderate
Alternative 4-3A Major Moderate Minor Minor
Alternative 4-3B Major Moderate Minor Minor
Alternative 4-3C Major Moderate Minor Minor
Alternative 4-3D Major Moderate Minor Minor
Alternative 4-3E Major Moderate Minor Minor
Alternative 4-3F Major Moderate Minor Minor
Alternative 4-4A Moderate Moderate Minor Minor
Alternative 4-4B Moderate Moderate Minor Minor
Alternative 4-6A Moderate Moderate Minor Minor
Alternative 4-6B Moderate Moderate Minor Minor

alternative will be highly detrimental to the environment and very difficult

to mitigate. A rating of major will mean extensive adverse impact on the

environment; a moderate rating means that the alternative will have adverse

impacts which may not be extensive; a minor rating signifies adverse impacts

that are of little or no significance; and a none rating means that implemen-

tation of the alternative does not impact the existing conditions.

The results of the engineering feasibility and cost screening are presented in

Table 5.3.

The engineering fea: ibility of each alternative is rated in terms of high,

moderate, and low. A high rating indicates that the technologies have been

demonstrated on a field scale and there is a high probability of successful

implementation. For example, excavation and landfilling of soils contaminated

with heavy .!tals is a technology that has been demonstrated on a large scale.

A moderate rating indicates that the technologies have not been implemented on

a field scale In a setting similar to those found in RASS's 1, 2, 3, or 4 on
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Table 5.3

Summary of Engineering Feasibility and Cost Screening " a.

Potential Remedial Engineering Cost Range (000$)
Alternative Feasibility Low High

RASS 1 I

Alternative 1-1 High 63 104
Alternative 1-2 High 2,598 4,330
Alternative 1-3A High 3,542 5,903
Alternative 1-3B Low 3,075 5,125
Alternative 1-3C Moderate 2,517 4,194
Alternative 1-3D Moderate 3,675 6,125
Alternative 1-3E Moderate 4,819 8,032
Alternative 1-3F Moderate 5,497 9,162
Alternative 1-4A High 2,100 3,500
Alternative 1-4B Moderate 2,925 4,875
Alternative 1-5A High 3,573 5,904
Alternative 1-5B High 2,327 3,878
Alternative 1-6A Low 2,946 4,909
Alternative 1-6B Low 4,316 7,193

RASS 2

Alternative 2-1 High 42 70
Alternative 2-2 High 765 1,274 IL
Alternative 2-3A High 2,360 3,933
Alternative 2-3B Low 2,252 3,753
Alternative 2-3C Moderate 1,642 2,737
Alternative 2-3D Moderate 2,643 4,405
Alternative 2-3E Moderate 3,150 5,249,p
Alternative 2--3F Moderate 3,837 6,395
Alternative 2-4A High 1,044 1,739
Alternative 2-4B High 1,463 2,438
Alternative 2-5A High 2,412 4,020
Alternative 2-5B High 1,187 1,979
Alternative 2-6A Low 1,950 3,249
Alternative 2-6B Low 2,804 4,673

RASS 3

Alternative 3-1 High 117 194
Alternative 3-2 High 1,110 1,849

Alternative 3-3A High 2,233 3,722
Alternative 3-3B Low 2,259 3,76S

*Alternative 3-3C Mod~erate 1,6572,,,
Alternative 3-3D Moderate 2,680 4,4 7

Alternative 3-3E Moderate 3,277 5,462

(Continued)
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Table 5.3 (Concluded)

Potential Remedial Engineering Cost Range (000$)
Alternative Feasibility Low High S

Alternative 3-3F Moderate 3,964 6,607 -.a

Alternative 3-4A Low 1,611 2,684
Alternative 3-4B Low 2,285 3,808
Alternative 3-6A Low 1,964 3,273
Alternative 3-6B Low 2,957 4,927

RASS 4

Alternative 4-1 High 40 67
Alternative 4-2 High 406 677
Alternative 4-3A High 199 332
Alternative 4-3B Low 856 1,422
Alternative 4-3C Moderate 198 329
Alternative 4-3D Moderate 931 1,552
Alternative 4-3E Moderate 496 827
Alternative 4-3F Moderate 1,202 2,003
Alternative 4-4A High 144 240
Alternative 4-4B High 208 347 0
Alternative 4-6A Low 257 428
Alternative 4-6B Low 477 794

NWS Concord; however, it is believed that with further study and design

implementation of the alternative would probably be successful. For example,

solidification/stabilization has not been applied in the specific environ-

mental setting found on NWS Concord; however, it is a technology that has been

used successfully on a large scale for treating hazardous other wastes. A low

rating indicates that either the technologies used in the alternative areV

primarily conceptual in nature and would require significant amounts of addi- I

tional development before they are ready for field application or, that the

technologies are not suited for application in the specific environment of the

individual RASS. For example, soil flushing has not been demonstrated on the
-a.

field scale and would require significant additional process development and

pilot scale studies prior to field implementation.

The summary of cost screening is also presented in Table 5.3. The costs a

presented in Table 5.3 are based on the cost data developed in Cullinane et

al. (1986). Because of the nature of cost screening, the cost presented Is

the ±25 percent range from the screening level cost estimate. It should be
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noted that there is considerable uncertainty in the cost for alternatives

incorporating the more innovative technologies such as soil washing and soil

flushing. There is essentially no track record for judging the accuracy of

these costs. On the other hand, costs for alternatives incorporating the more

traditional technologies such as excavation and landfilling should be more

accurate. No alternatives were eliminated from detailed evaluation because of

cost.

A review of the preceding sections and Tables 5.2 and 5.3 tesults in the

selection of the following alternatives for detailed analysis.

5.3.1 Alternatives Selected for RASS 1

In RASS 1, the two capping alternatives (1-4A and 1-4B) are considered to have

severe negative environmental impacts and are removed from further considera-

tion for application in RASS 1. The excavation alternatives (1-3A through

1-3F) are considered to have the potential for major short term impacts and

would require mitigation. These impacts can be largely overcome by the

implementation of the restoration options found in alternatives 1-5A. Since

restoration will be required, alternative 1-5A is dropped from consideration

as a separate alternative and the restoration element is added to each of the

excavation alternatives (Alternative 1-3A through 1-3F).

Extensive field investigations conducted by the WES (Lutton et al 1987)

indicated that there are no landfill sites located on NWS Concord meeting

State of California siting requirements for a Class I land disposal facility.

Accordingly, Alternative 1-3B was not carried forward for detailed evaluation.

The no action alternative (1-1) is carried forward as required by the NCP.

The increased monitoring alternative (1-2) is carried forward for detailed

analysis as an element of the active remedial action alternatives. Alterna-

tives 1-3C through 1-3F are carried forward for detailed analysis as alterna-

tives that provide for permanent treatment of the contaminated materials as

required by CERCLA, as amended. Because of concerns over the long term

durability of solidified/stabilized soils, Alternative 1-3D was modified to

include construction of the monofill on NWS Concord to Class I engineering

5.15?!
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standards. It should be noted that no sites on NWS Concord meet Class I

siting requirements.

p
Alternative 1-6A was deleted from further consideration because of concerns p.

over the engineering feasibility and the continued environmental impacts

associated with required maintenance activities. Since the in situ stabiliza-

tion would require both physical and chemical stabilization of the in place
I

soils, there would be both significant initial environmental impacts and con-

tinuous impacts as the chemicals used for stabilizing the contaminants are

periodically applied during the life of the remedial action. 9..

Alternative 1-6B was deleted from further evaluation because of concerns over

the engineering feasibility of the soil flushing alternative. Low perme-

ability of soils, shallow contamination, and the areal extent of the

contamination make the engineering feasibility of this alternative doubtful.

Further difficulties are also anticipated in the recovery of soil flushing

chemicals, some of which may be toxic or hazardous.

No alternatives were deleted from detailed evaluation because of costs. The

cost of all alternatives providing positive remediation of contamination were

within the general accuracy of the screening level cost estimating

methodology. The final list of alternatives for RASS 1 selected for detailed

evaluation include:

a. Alternative 1-1: No Action

b. Alternative 1-2: Environmental Monitoring

c. Alternative 1-3A: Excavation/Disposal at Existing Landfills/ 

Restoration

d. Alternative 1-3C: Excavation/Immobilization/Disposal at Existing

Landfills/Restoration

e. Alternative 1-3D: Excavation/Immobilizaton,2'X.posal at Monofill on

NWS Concord/Restoration

f. Alternative 1-3E: Excavation/Soil Washing/Disposal at Existing

Landfills/Restoration

j. Alternative 1-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord/Restoration

5.1')3
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5.3.2 Alternatives Selected for RASS 2

In RASS 2, the two capping alternatives (2-4A and 2-4B) are considered to have -

severe negative environmental impacts and are removed from further considera-

tion for application in RASS 2. The excavation alternatives (2-3A through

2-3F) are considered to have the potential for major short term impacts and

would require mitigation. These impacts can be largely overcome by the

implementation of the restoration options found in Alternative 2-5A. Since

restoration will be required, Alternative 2-5A is dropped from consideration

as a separate alternative and the restoration element is added to each of the

excavation alternatives (Alternatives 2-3A through 2-3F).

Extensive field investigations conducted by the WES (Lutton et al 1987) indi-

cated that there are no landfill sites located on NWS Concord meeting State of

California siting requirements for a Class I landfill. Accordingly, Alterna-

tive 2-3B was not carried forward for detailed evaluation. The no action

alternative (2-1) is carried forward as required by the NCP. The increased

monitoring alternative (2-2) is carried forward for detailed analysis as an

element of the active remedial action alternatives. Alternatives 2-3C through .

2-3F are carried forward for detailed analysis as alternatives that provide

for permanent treatment of the contaminated materials as required by CERCLA,

as amended. Because of concerns over the long term durability of

solidified/stabilized soils, Alternative 2-3D was modified to include con-

struction of the monofill on NWS Concord to Class I engineering standards. It

should again be noted that no available site on NWS Concord meets Class I

siting requirements.

Alternative 2-6A was deleted from further consideration because of concerns

over the engineering feasibility and the continued environmental impacts

associated with required maintenance activities. Since the in situ stabiliza-

tion would require both physical and chemical stabilization of the in place

soils, there would be both significant initial environmental impacts and con-

tinuous impacts as the chemicals used for stabilizing the contaminants are

periodically applied during the life of the remedial action.
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Alternative -6B was deleted from further evaluation because of concerns over

the engineering feasibility of the soil flushing alternative. Low perme-

ability of soils, shallow contamination, and the areal extent of the contami-

nation make the engineering feasibility of this alternative doubtful. Further

difficulties are also anticipated in the recovery of soil flushing chemical,

some of which may be toxic or hazardous.

No alternatives were deleted from detailed evaluation because of costs. The

cost of all alternatives providing positive remediation of contamination were

within the general accuracy of the screening level cost estimating

methodology. The final list of alternatives for RASS 2 include:

a. Alternative 2-1: No Action

b. Alternative 2-2: Environmental Monitoring

c. Alternative 2-3A: Excavation/Disposal at Existing Landfills/

Restoration

d. Alternative 2-3C: Excavation/Immobilization/Disposal at Existing

Landfills/Restoration

e. Alternative 2-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord/Restoration 0

f. Alternative 2-3E: Excavation/Soil Washing/Disposal at Existing

Landfills/Restoration

g. Alternative 2-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord/Restoration

5.3.3 Alternatives Selected for RASS 3

The excavation alternatives (3-3A through 3-3F) are considered to have p

the potential for major short term impacts; however, these impacts can be

largely overcome by the implementation of features designed to enhance the

rapid regrowth of vegetation in the riparian drainageway that makes up a large

percentage of RASS 3. Extensive field investigations conducted by the WES

(Lutton et al 1987) indicated that there are no landfill sites located on NWS

Concord meeting State of California siting requirements for a Class I land-

fill. Accordingly, Alternative 3-3B was not carried forward for detailed

evaluation. The no action alternative (3-1) is carried forward as required by

the NCP. The increased monitoring alternative (3-2) is carried forward for
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detailed analysis as an element of the active remedial action alternatives.

Implementation of an active restoration program is not considered necessary

for RASS 3. Alternatives 3-3C through 3-3F are carried forward for detailed

analysis as alternatives that provide for permanent treatment of the contami-

nated materials as required by CERCLA, as amended. Because of concerns over

the long term durability of solidified/stabilized soils, Alternative 3-3D was

modified to include construction of the monofill on NWS Concord to Class I

engineering standards. It should again be noted that no available site on

NWS Concord meets Class I siting requirements.

Alternatives 3-4A and 3-4B were deleted from further consideration because of

concerns over the long term durability of soil or RCRA caps constructed in an

area such as found on RASS 3 and the environmental impacts caused by cap con-

struction. Construction of a cap in RASS 3 would impede natural drainage and

result in the loss of freshwater wetland. Excavation alternatives were

evaluated as being more reliable and the short term impacts of excavation

would be mitigated by the natural regrowth of vegetation now present on

RASS 3. Excavation alternatives would also improve drainage from upstream h"

properties and maintenance of the freshwater wetland in RASS 3 would provide a

sink for the collection of contaminants that may enter from upstream

properties in the future, providing some protection to RASS 1, RASS 2, and

Suisun Bay located downstream from RASS 3.

Alternative 3-6A was deleted from further consideration because of concerns

over the engineering feasibility and the continued environmental impacts

associated with required maintenance activities. Since the in situ stabiliza- r

tion would require both physical and chemical stabilization of the in place

soils, there would be both a significant initial environmental impacts and

continuous impacts as the chemicals used for stabilizing the contaminants are

periodically applied during the life of the remedial action.

Alternative 3-6B was deleted from further evaluation because of concerns over

the engineering feasibility of the soil flushing alternative. Low perme-

ability of soils, shallow contamination, and the areal extent of permeability

of soils, shallow contamination, and the areal extent of the contamination

make the engineering feasibility of this alternative doubtful. Further

5.156



Nb'

difficulties are also anticipated in the recovery of soil flushing chemicals,

.some of which may be toxic or hazardous.

No alternatives were deleted from detailed evaluation because of costs. The

cost of all alternatives providing positive remediation of contamination were

within the general accuracy of the screening level cost estimating

methodology. The final list of alternatives for RASS 3 include:

a. Alternative 3-1: No Action

b. Alternative 3-2: Environmental Monitoring

c. Alternative 3-3A: Excavation/Disposal at Existing Landfills

d. Alternative 3-3C: Excavation/Immobilization/Disposal at Existing

Landfills

e. Alternative 3-3D: Excavation/Immobilization/Disposal at Monofill on

NWS Concord

f. Alternative 3-3E: Excavation/Soil Washing/Disposal at Existing p

Landfills

g. Alternative 3-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

5.3.4 Alternatives Selected for RASS 4

The no action alternative (4-1) is carried forward as required by the

NCP (USEPA 1984b). The increased monitoring alternative (4-2) is carried

forward for detailed analysis as an element of the active remedial action

alternatives. The excavation alternatives (4-3A through 4-3F) are considered

to have the potential for moderate short term impacts. These impacts can be

largely overcome by the implementation of features designed to enhance the

rapid regrowth of vegetation. Extensive field investigations conducted by WES

(Lutton et a! 1987) indicated that there are no landfill sites located on NWS

Concord meeting State of California siting requirements for a Class I land-

fill. Accordingly, Alternative 4-3B was not carried forward for detailed

evaluation. Implementation of an active restoration program is not considered

necessary for RASS 4. Alternatives 4-3C through 4-3F are carried forward for

detailed analysis as alternatives that provide for permanent treatment of the

contaminated materials as required by CERCLA, as amended. Because of concerns
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over the long term durability of solidified/stabilized soils, Alternative 4-3D

was modified to include construction of the monofill to Class I standards.

Alternative 4-6A was deleted from further consideration because of concerns

over the engineering feasibility of the alternative. Specifically, periodic

reapplication of stabilization binder chemicals, unknown long term durability

of the in situ stabilization process, and the likelihood that physical

migration of the contaminants sorbed to soils may continue. Application of a

similar technology as an element of the excavation alternatives, however, will

be used to reduce the amount of contaminated soils requiring excavation and

disposal.

Alternative 4-6B was deleted from further evaluation because of concerns over

the engineering feasibility of the soil flushing alternative. Low permeability

of soils, shallow contamination, and the areal extent of the contamination

make the engineering feasibility of this alternative doubtful. Further

difficulties are also anticipated in the recovery of soil flushing chemicals,

some of which may be toxic or hazardous.

No alternatives were deleted from detailed evaluation because of costs. The

cost of all alternatives providing positive remediation of contamination were

within the general accuracy of the screening level cost estimating methodol-

ogy. The final list of alternatives for RASS 4 include:

a. Alternative 4-1: No Action

b. Alternative 4-2: Environmental Monitoring

c. Alternative 4-3A: Excavation/Disposal at Existing Landfills

d. Alternative 4-3C: Excavation/Immobilization/Disposal at Existing

Landfills

e. Alternative 4-3D: Excavation/Immobilization/Disposal at Monofill on
NWS Concord i

f. Alternative 4-3E: Excavation/Soil Washing/Disposal at Existing

Landfill

. Alternative 4-3F: Excavation/Soil Washing/Disposal at Monofill on

NWS Concord

h. Alternative 4-4A: Source Isolation/Soil Cap

i. Alternative 4-4B: Source Isolation/RCRA Cap
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6.0 DETAILED DESCRIPTION OF ALTERNATIVES

The purpose of this section is to provide a description of the 28 remedial

action alternatives that were retained for detailed evaluation based on the

initial screening process. As indicated in Section 3.0, NWS Concord was

divided into four remedial action subsites (RASS) for purposes of evaluation.

Alternatives for each RASS selected for detailed evaluation are discussed

below.

6.1 Remedial Action Subsite I

6.1.1 Alternative 1-1. No Action

6.1.1.1 Description. The no action alternative involves no active remedia-

tion activities. Soils containing high levels of arsenic and heavy metals

(exceeding TTLC/STLC criterion) would be left in the "as is" condition. No

environmental monitoring other than the proposed surface water and ground

water investigation (US Navy 1987) would be implemented. However, some mis-

cellaneous site activities would be implemented. Contaminated areas would be

posted and property inventories would be appropriately annotated. Actual on

site work will be limited to posting contaminated areas. Quantities asso-

ciated with implementation of Alternative 1-1 are presented in Table A.1.

6.1.1.2 Implementation. The major steps in implementing the no action alter-

native are:

a. Development of a contaminated area notification plan,

b. Posting the contaminated area with appropriate signs,

c. Annotation of property records, and

d. Annual inspection and maintenance of posted areas.

Development of Notification Plan. A detailed plan would be developed to

ensure that adequate notification is provided to persons on NWS Concord and

the general public concerning the presence of contamination on RASS 1.
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Posting of Contaminated Areas. Contaminated areas would be posted with appro-

priate signs to warn both authorized personnel and potential trespassers of

the presence of contamination.

Annotation of Property Records. Property records would be annotated to

identify the location of the contaminated areas in RASS 1.

Annual Inspection and Maintenance. An annual inspection of RASS I would be

conducted. Maintenance of warning signs would be conducted during this annual

inspection.

6.1.2 Alternative 1-2. Environmental Monitoring

6.1.2.1 Description. The environmental monitoring alternative features the

no action alternative, i.e., no active remedial action measures (except post-

ing of contaminated areas) combined with periodic environmental monitoring.

Materials containing high levels of heavy metals and arsenic would be left in

place. An environmental monitoring program would be implemented to

periodically evaluate the environmental status of RASS I and adjacent areas.

The monitoring program would be oriented to the analysis of environmental

changes caused by the expected continued migration of contaminants from the

areas of high arsenic and heavy metal concentrations. The environmental

monitoring alternative would implement a program of surveillance and moni-

toring of soil and sediments, surface water, ground water, and biota on

RASS 1. The environmental monitoring program is designed to emphasize either

I) those areas of environmental concern identified during the RI or 2) con-

cerns raised by State regulatory agencies. Monitoring would be conducted in

two phases.

Phase I sampling emphasizes the collection of data on the characteristics of
the soil, and sediments, surface water, and ground water located on RASS I and

also implements a program of animal and vegetation observation. The Phase I

sampling program would be conducted annually during the first five years fol-

lowing implementation of this alternative. Assuming no adverse impacts are

identified that would necessitate implementation of an active remedy, Phase I

6.2
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sampling would be conducted every five years thereafter. This five year

increment is consistent with the five year review required by SARA.

Phase 1. Soil and Sediment Sampling. Surface soil samples from the 0 to

12 in. depth would be collected and analyzed for arsenic, cadmium, copper,

lead, selenium, and zinc. Sampling locations would correspond as closely as

possible to those locations sampled by Lee et al. (1986). Additional samples

would be collected over the remainder of the RASS in the most probable direc-

tion of contaminant migration. Soil metal concentrations would be compared to

that of previous samples, allowing an evaluation of actual and potential con-

taminant migration and adverse impacts on the public health and the environ-

ment. For planning purposes, 30 soil samples will be collected on RASS I

during each sampling episode.

Phase 1. Surface Water. Surface water samples would be collected at seven

locations in the creeks and slough located to the west of RASS 1. Water sam-

ples would be collected following a period of rainfall. Each sample would be

analyzed for total and dissolved arsenic, cadmium, copper, lead, selenium, and

zinc to evaluate the mobility of both bound and soluble metals.

Phase 1. Ground Water. Ground water samples would be collected from six

V monitoring wells. Samples would be analyzed for both total and dissolved

Arsenir, radmium. copper, lead, selenium, and zinc.

m

Phase 1. Wildlife Observation. Observation of wildlife would be conducted

once annually. Permanent transects would be established.

Phase 1. Vegetation Observation. Observations of vegetation would be con-

ducted twice annually. Permanent transects would be established.

Phase 1. Site Conditions. Observations of general site conditions would be

conducted.

Phase 2 sampling is oriented towards the evaluation of animal and plant pop-

ulations on the RASS. Phase 2 monitoring for RASS I includes: earthworm
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bioaccumulation studies, small mammal bioaccumulation studies, macroinverte-

brate studies, and clam bioaccumulation studies.

Phase 2. Earthworm Bioaccumulation Studies. Earthworm bioaccumulation

studies will be conducted on soils collected from RASS 1. For estimation

purposes, it is assumed that bioaccumulation studies will be conducted at

25 percent of the soil sampling locations.

Phase 2. Small Mammal Bioaccumulation. Small mammals will be collected and

analyzed to evaluate trends of heavy metal uptake. For planning purposes, it

is assumed that twenty animals will be collected for analysis during each sam-

pling episode.

Phase 2. Macroinvertebrate Studies. Macroinvertebrate studies will be con-

ducted in selected areas of RASS 1. For planning purposes, forty plots will

be evaluated during each sampling episode.

Phase 2. Clam Bioaccumulation. Clam bioaccumulation studies will be con- ,,1

ducted at the seven locations selected for surface water monitoring... ,

A report would be prepared describing the results of sampling and making rec-

ommendations for additional monitoring or remedial actions. The report would

also contain an assessment of physical changes in the contaminated areas, such

as natural improvement or degradation in habitats or man-made alterations to

the sites. Quantities associated with implementation of AlternaLive 1-2 are

presented in Table A.2.

6.1.2.2 Implementation. The major steps reauired for implementing this

alternative are:

a. Design of a detailed sampling and analysis program;

b. Development of action levels and associated responses;

c. Conduct of a systematic sampling and analysis program; and

d. Tmplementation of active remedial actions, if required.

Detailed Sampling and Analysis Plan. A detailed sampling and analysis plan

will be developed for the RASS. At a minimum, this plan will include a
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detailed schedule of sampling times, locations, procedures, and analyses. The

plan would be prepared to meet the current requirements of regulatory agencies

for the preparation of such plans. The plan would also include a detailed

Quality Assurance Project Plan (QAPP) and Site Safety Plan (SSP). The sam-

pling and analysis program to be developed by this plan is generally described W

below.

Development of Action Levels. One of the purposes of environmental monitoring

is to identify the need for additional positive actions for site remediation.

A precursor to this activity is the development of action levels and asso-

ciated responses. A detailed plan would be developed to identify action

levels and remedial actions that will be triggered if the action levels are

exceeded.

Systematic Sampling and Analysis. The requirements of the detailed sampling

and analysis plan would be implemented. 0

Implementation of Active Remedial Actions. If triggered by the results of

environmental monitoring, active remedial action measures would be executed.

6.1.3 Alternative 1-3. . Excavation/Disposal at Existing Landfills/

Restoration

6.1.3.1 Description. The objective of the Alternative 1-3A Is to remove the

soils and sediments containing high levels of arsenic and heavy metals from

active migration pathways and to dispose of them in an acceptable manner.

Application of this alternative is complicated at NWS Concord because the con-

tamination on RASS I is located in wetlands, and because Fedcrally and State 5

protected wildlife species are known to inhabit RASS 1. Because of these con-

cerns, habitat restoration is included as a key element of Alternative l-3A.

Alternative 1-3A includes active remodiation mn 9.03 acres, passive remedia-

tion (continued monitoring) on 23.01 acres, and monitoring on the remainder of

the RASS. Quantities associated with implementation of Alternative I-3A are

presented in Table A.3.
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The excavation and disposal in existing landfills option consists of exca-

vating contaminated materials followed by disposal at an existing permitted

facility. Appropriate facilities willing to take each class of contaminated

materials have been located and are listed in Table 5.1. The initial concept

was to classify materials into the thiee classes of waste (Class I Class II,

and Class III) with disposal in an appropriate class landfill. Discussion

with the California Regional Water Quality Board and Department of Health Ser-

vices, indicated that the selected clean up criteria (Section 3.4.?.1) will

require disposal of all materials in a Class I facility.

The primary means of transportation would be by truck or rail. The excavation

would be backfilled to surrounding natural marsh elevations, regraded to

existing elevations, and restored. The major components of this alternative

consist of the excavation of contaminated material, transport of contaminated

materials to an existing land disposal facility, disposal of contaminated

materials, restoration of wetlands, and an environmental monitoring program

for the restored area as well as those areas in RASS 1 where active remedia-

tion is not implemented.

6.1.3.2 Implementation. The major steps in implementing the excavation and

off site disposal alternative are:

a. Site preparation and support facilities;

b. Excavation of contaminated materials;

c. Classification of contaminated materials;

d. Transport of contaminated materials to a licensed disposal area;

e. Disposal of the contaminated materials;

g. Grading, revegetation, and restoration of wetlands; and

h. Operation and maintenance, including an environmental monitoring

program.

Site Preparation and Support Facilities. RASS I would be prepared for

remedial construction activities by performing a detailed ground survey of

RASS 1 and constructing access roads, haul roads, and parking areas. An

equipment/personnel decontamination area would be constructed near the

entrance to the active remediation area. This facility would be equipped with

a high-pressure spray washer. Cleaning water would be collected and either .- '
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treated or shipped off site if required. Trailers would be brought to the

site to provide space for offices, locker rooms, laboratories, and storage.

Portable chemical toilets would be used to satisfy sanitary requirements.

Excavation. Approximately 9.03 acres would be excavated to a depth of 1 ft.

Excavated materials will include the surface vegetation. Excavation of the

contaminated materials presents a number of potential problems with respect to

implementation in the wetland environment of RASS 1. The primary concerns

include the health and safety aspects of excavating materials containing high

levels of arsenic and heavy metals, the load bearing capacity of the materials

being excavated, and the moisture content of the excavated soils. In addi-

tion, care must be taken to ensure that those areas not subject to active

remediation are not disturbed unnecessarily.

The primary hazard to workers performing the excavation of contaminated mate-

rials will be through skin contact and inhalation of dusts containing arsenic

and heavy metals. Workerc will require respiratory protection from fugitive

dust if remediation activities are conducted during the dry season; however,

the possibility of major problems associated with fugitive dust are reduced by

the naturally high moisture content of the wetland environment.

In wetland areas, an added concern is the load bearing capacity of the under-

lying materials. This characteristic of the site and construction scheduling

will dictate the type of excavation Lquipment that will be required. For

example, poor load bearing capacity would require the use of complex excava-

tion schemes or site dewatering. At a minimum, low bearing capacity will

decrease productivity and increase the cost of excavation. Since the remedial

action requires the removal of only the top 12 in. of material in RASS 1, it

is anticipated that excavation can be accomplished with either a small bull-

dozer and front end loader, a dragline, or a clamshell. Proper project

scheduling to take advantage of dry season conditions will minimize any

problem caused by the high moisture content of the underlying soils.

Materials Classification. Although current data indicates that all excavated

soils will be California Class I materials, discussions with State agencies

indicate that materials classification may be economical. If studies during
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concept design indicate, materials classification will be conducted. A facil-

ity will be constructed for classification of the excavated materials to

ensure that they are routed to the most economical disposal facility, while W

ensuring that the the disposal facility selected provides for adequate envi-

ronmental protection. Materials would be classified as Class I, Class II, or

Class III. Classification will be in accordance with the standards of the

California Department of Health Services and Regional Water Quality Control

Board. The exact basis of classification has not been determined. Materials

would be excavated and stockpiled at the classification facility pending the

results of testing. After testing and classification, materials would be

transported to an existing disposal facility. In addition, soil left in place

would be tested to ensure removal in accordance with the remediation decision

rules.

Transport of Contaminated Materialt. Excavated materials would be transported

to the appropriate disposal site in lined and covered trucks or rail cars.

Trucks are assumed to have an 18 cubic yard capacity. Rail cars are assumed

to have a 64 cubic yard capacity. Liners and covers are required to prevent

loss of contaminated materials during transport. State and Federal trans-

portation requirements would dictate the manner in which the soils containing

high levels of arsenic and heavy metals are shipped, including the size of

trucks or rail cars and the loads that can be carried. Trucks or rail cars

would be decontaminated after loading and prior to leaving the contaminated

areas.

An additional requirement is the no free liquids regulation implemented under

RCRA. Excavation in wetlands may require stockpiling and air drying or treat-

ment of some of the excavated materials.

Contaminated Material Disposal. Class I, Class II, and Class Ill landfills

(Table 5.1) that can accept the contaminated materials have been identified.

Materials will be handled in accordance with the requirements of the landfill

selected for final disposal.

Backfilling Excavated Areas. Backfilling will be required to return the

excavated areas to the required contours for restoration. It is assumed that
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an acceptable source of clean backfill material of the proper type can be

found within a reasonable distance from RASS 1. For example, several dredged

material disposal areas are located in the general vicinity of RASS 1. Soil

amendments may be necessary to ensure that the material is suitable for wet-

land restoration activities. Fill material will have to be tested to obtain

specifications for compaction and required amendments. Specifications for

compaction would have to address potential difficulties of operating compac-

tion equipment within the excavated areas. Operation of backfilling equipment

within the wetland area will be difficult and care must be taken to ensure

minimum disturbance of areas adjacent to the excavation area. Seasonal

scheduling to avoid high tides and rainy periods will be required during back-

filling operations. Because some contamination is being left in place

adjacent to the backfilling operation, the health and safety concerns identi-

fied for the excavation phase also apply to the backfilling phase.

Grading, Revegetation, and Restoration. Although wetland restoration will be

preceded by development of a detailed wetland restoration plan during the

design phase, basic considerations are provided in this FS. The feasibility

of restoring wetlands on the site to meet basic habitat requirements for both

Iplants and animals is high. Josselyn and Buchholz (1982) tabulated and sum-

marized several successful marsh restoration projects within the San Francisco

Bay area. Certain requirements must be met if native wetland plants and ani-

mals are to be restored. Assuming the plants are restored to resemble pre-

disturbance conditions, animals formerly occupying the sites should return

naturally. A site where natural succession is occurring from a bare dredged

material disposal site is a salt pond called Salt Pond #3 near Alameda Creek

in south San Francisco Bay. Newling and Landin (1985) described eight years

of monitoring this site and conclude that the site was adequately vegetated

with native, wetland plants and is being used regularly by indigenous

wildlife.

The goal of wetland restoration in RASS I is to provide a functioning habitat

for the salt marsh harvest mouse, California black rail, and other species

that use tidal marshes. Requirements for restoration will be based on two

objectives. The first is re-establishment of elevations to create a hydro-

logic regime suitable for selected wetland plants over the majority of the
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excavated area. Therefore, backfilling and grading will be designed to

achieve the correct tidal elevation and placement of channels. The second

objective is to provide elevation for high marsh and transition zone vegeta-

tion that provides escape cover for mice and rails during periods of high

tides. This area must be a continuous link between the marsh and the upland.

Plant species and the form of propagule to be used will be selected when the

restoration plan is designed. Probable species for the wetland include common

pickleweed (Salicornia virginica), fat hen (Atriplex patula), and alkali heath

(Frankenia grandifolia). In the high marsh and transition zone, species that

tolerate brackish conditions and provide dense cover will be chosen. Revege-

tation will be mechanized to the greatest extent possible, however, consider-

able hand work may be required. Fill material, provided it is dredged

material or topsoil, should have adequate organic matter and other nutrients

essential for plant growth. However, soil amendments such as natural

fertilizers (e.g. cow manure) or commercial fertilizers and mulch may have to

be added and mixed with the fill material.

Operation and Maintenance. An operation and maintenance program will be con- -

0 0
ducted for a minimum of 30 years. Maintenance will be necessary for at least

five years to ensure that marsh restoration is successful. Semiannual

inspections will be conducted, with particular attention given to erosion con-

trol and vegetation colonization. Corrective actions of regrading, replant-

ing, etc., will be taken as required.

Operational aspects include a monitoring program for surface water, ground

water, soils and sediments, vegetation, and wildlife (described in alterna-

tive 1-2). Monitoring will be scheduled for 30 years, but if results show a %

reduction in contaminant levels and migration, the frequency and extent of

monitoring will be reduced after five years.

In areas selected for passive remediation, alternative 1-2 will be imple-

mented. Monitoring will be conducted for 30 years with a review every 5 years

to evaluate the need for continued monitoring activities.

6
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6.1.4 Alternative 1-3C. Excavation/Immobilization/Disposal at Existing

Landfills/Restoration.

6.1.4.1 Description. An alternative to disposal in a licensed Class I

facility is excavation, stabilization, and disposal in a Class Ill facility.

This process effectively changes the hazardous nature of the contaminated

material, permitting it to be handled as a non-hazardous material. The major

components of this alternative include the development of an effective chem-

ical stabilizaticn process, classification of contaminated material, excava-

tion and stabilization of the contaminated materials, transportation of the

excavated soils to an existing Class III disposal facility, disposal of

stabilized soils, restoration of wetlands, and an environmental monitoring

program for RASS 1. Quantities associated with implementation of Alterna-

tive 1-3C are presented in Table A.4.

6.1.4.2 Implementation. The major steps in implementing Alternative 1-3C

'are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Stabilization of contaminants;

f. Transport of contaminated materials to a licensed disposal area;

g. Disposal of the contaminated materials;

h. Backfilling excavated areas with clean material;

i. Grading, revegetation, and restoration of wetlands; and

j. Operation and maintenance, including an environmental monitoring

program.

Development of a Stabilization Process. The primary contaminants found in the

materials are heavy metals and arsenic. Chemical solidification/

stabilization has been proposed as a treatment method for immobilization of

heavy metals. Arsenic, however, has proven to be difficult to immobilize.

Typical solidification/stabilization methods include cement, pozzolanic,

and/or proprietary processes. Typical solidification/stabilization processes

require the addition of 25 to 100 percent by weight of binder chemicals (EPA
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1986a). For planning purposes, volume increase of 30 percent has been used.

In the case of contaminated soils, it may be necessary to add water to ensure

that the hydration reactions on which most processes depend actually occur.

Wetland soil material will have extremely high concentrations of organic

matter that may be difficult to stabilize. A variety of processes may be

appropriate for the immobilization of metals in the excavated soils (USEPA

1986a). Processes based on either cement or pozzolon addition have been show.

to immobilize heavy metals in a variety of matrices.

Appropriate regulatory agencies will be contacted to determine disposal

requirements for the stabilized materials. The California waste classifica-

tion system uses both a total and a soluble test. This complicates waste

reclassification since it is doubtful that chemical stabilization/

solidification processes can meet the total concentration limits. Discussions

with State agencies reveal that it is possible to obtain variances (Tornatore

1988). Although formal delisting may not be required, it is believed that

regulatory agencies will require some special handling of materials. For cost

estimating purposes, it is assumed that Class III disposal will be acceptable.

Concerns may be raised over codisposal of the solidified/stabilized materials

in a Class III environment.

Site Preparation and Support Facilities. See Alternative 1-3A. In addition,

facilities will be provided for adding the stabilization/solidification

reagents to the excavated soils. A conceptual plan for such facilities is

shown on Plate 6.2.

Excavation. See Alternative 1-3A.

Stabilization of Excavated Soils. The contaminated soils will be stabilized

by mixing with dry and possibly liquid reagents in a high powered pug mill or

similar device. The proportions of reagents required to ensure stabilization

will be determined in the previously described study to develop the stabiliza-

tion process. After blending, the mixture is allowed to cure for at least

24 hrs before transport to the disposal facility.
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Transport of Stabilized Soils. See Alternative 1-3A, Transportation of Con-

taminated Materials. The mode of transportation will be limited to trucks. -

W

Disposal. Stabilized materials will be transported to an existing Class III .
landfill for final disposal.

Backfilling of Excavated Areas. See Alternative 1-3A.
I

Grading, Revegetation, and Restoration. See Alternative 1-3A.

Operation and Maintenance of Active Remediation Area. See Alternative 1-3A.

6.1.5 Alternative 1-3D. Excavation/Immobilization/Disposal at Monofill on

NWS Concord/Restoration.

I

6.1.5.1 Description. An alternative to disposal in a licensed off-site

facility is excavation, stabilization, and disposal in a monofill located on

NWS Concord. The stabilization process effectively changes the hazardous

nature of the contaminated material, permitting it to be handled as a non- ...

hazardous material. The major components of this alternative include the

development of an effective chemical stabilization process, classification of

the contaminated materials, excavation and stabilization of the excavated

materials, transportation of the excavated materials to a monofill constructed

on NWS Concord, restoration of wetlands, construction of a monofill, an

environmental monitoring program for RASS 1, and monitoring of the monofill.

Quantities associated with implementation of Alternative 1-3D are presented in

Table A.5.

6.1.5.2 Implementation. The major steps in implementing Alternative 1-3D

are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials; %0

d. Stabilization of excavated soils;

e. Construction of monofill;

f. Transport of solidified/stabilized materials to the disposal area; %'
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g. Disposal of the solidified/stabilized materials;

h. Backfilling excavated areas with clean material;

i. Grading, revegetation, and restoration of wetlands;

j. Operation and maintenance, including an environmental monitoring

program, for RASS 1; and

k. Operation and maintenance of the monofill.

Development of a Stabilization Process. See Alternative 1-3C.

Site Preparation and Support Facilities. See Alternative 1-3A. S

Excavation. See Alternative 1-3A.

Stabilization of Excavated Soils. See Alternative 1-3C.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). Because of concerns over

the long term durability of the solidified!stabilized soils, the monofill

would be constructed to meet Class I engineering standards. Note that Lutton

et al (1987) found that none of the available monofill sites on NWS Concord

meet the State of California siting requirements for a Class I landfill. The 5

solidification/stabilization process, combined with an engineered monofill

constructed to Class I engineering requirements should provide a long term

secure environment for the treated soils.

The rational for applying Class I or RCRA requirements to a non-hazardous

material include extra protection of ground water, long term stability of the

treated soils, and generation of a conservative cost estimate for alternative

comparison. It is anticipated that the monofill will include a double liner,

leachate collection and treatment system, leak detection system, and a RCRA

type cap; however, final design features would be coordinated with the appro-

priate State and Federal agencies. Anticipated design features are illus-

trated on Plate 6.2. The monofill would require approximately 13 acres for

active disposal operations and a 250 ft. buffer zone.
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Transport of Stabilized Soils. See Alternative 1-3C. wo

Disposal of Stabilized Soils. Solidified/stabilized soils and Class III mate-

rials excavated from the remediation area would be spread in 6-9 in. lifts and

compacted. Compaction requirements would be determined by a geotechnical

design to ensure that adequate strength is developed to support the cap and

overlying materials. Consideration may be given to using the monofill for

surface construction; however, close coordination with State and Federal
agencies would be required to determine restrictions on joint land use. Fol-

lowing completion of the remediation activities, the solidified/stabilized

soils would be covered with a cap meeting Class I or RCRA requirements.

Property records would be annotated to clearly delineate the location of the

monofill. Deed restrictions would be used to further protect against

accidental disturbance of the monofill.

Backfilling of Excavated Areas. See Alternative 1-3A.

Grading, Revegetation, Restoration. See Alternative 1-3A.

Operation and Maintenance of Active Remediation Area. See Alternative 1-3A.

Operation and Maintenance of Monofill. Alternative 1-3D requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

6.1.6 Alternative 1-3E. Excavation/Soil Washing/Disposal at Existing

Landfills/Restoration.

6.1.6.1 Description. An alternative to disposal in a licensed Class I facil-

ity is excavation, soil washing, and disposal in an off-site Class III

disposal facility. The excavation followed by soil washing alternative would

decontaminate the soils. Rickabaugh, et al. (1986) report that multiple agent S

treatment may be the most effective means of decontaminating soils. Heavy

metal removals of up to 88 percent (Ellis, Fogg and Tafuria 1986) have been

achieved using a three agent wash solution technique.
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The soil washing process effectively changes the hazardous nature of the con-

taminated material, permitting it to be handled as a non-hazardous material.

The major components of this alternative include the development of an effec-

tive soil washing process, excavation and treatment of the excavated soils,

transportation of the decontaminated soils to an existing Class III disposal

facility, disposal of decontaminated soils, transportation of residual sludges

to a Class I disposal facility, disposal of residual sludges, restoration of

wetlands, and an environmental monitoring program. Quantities associated with

implementation of Alternative 1-3E are presented in Table A.6.

6.1.6.2 Implementation. The major steps in implementing Alternative 1-3E

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;

f. Transport of decontaminated materials to a licensed disposal area;

g. Transport of residual sludges and spent liquors;

h. Disposal of the decontaminated materials;

i. Disposal of residual sludges and spent liquors;

j. Backfilling excavated areas with clean material;

k. Grading, revegetation, and restoration of wetlands; and

1. Operation and maintenance, including an environmental monitoring

program.

Development of a Soil Washing Process. The primary contaminants found in the

materials are heavy metals and arsenic. Laboratory and pilot scale tests will

be required to determine the appropriate chemicals for washing of the contam-

inated soil materials. Such a study would be used to define the unit pro-

cesses required and their operational parameters, including the required

reagents and concentrations, temperatures, flows, volumes, etc. Actual mate-

rials from RASS I would be collected for these studies. Appropriate regula-

tory agencies will be contacted to determine disposal requirements for the

decontaminated materials. Although formal delisting may not be required, it

is believed that regulatory agencies will require some special handling of
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materials. For cost estimating purposes, it is assumed that Class III dis- A

posal will be acceptable for the decontaminated soils. Soil washing tech-

nology is somewhat conceptual and presents a high risk of failure. It should

be noted thAt soil washing does not destroy the heavy metals, but simply

rc! ves them from the soil and concentrates them into a reduced volume sludge.

It is estimated that the volume of sludge will be twenty percent of the volume

of treated soil.

Site Preparation and Support Facilities. See Alternative 1-3A. In addition,

a soil treatment system would be constructed. The soil treatment system would

be designed on the basis of the pilot treatment study discussed above, but for

this feasibility analysis, it is assumed that the system will consist of three

series upflow column reactors capable o2 washing 300 cubic yards of contami-

nated soil per day. The first column would wash the soil with an aqueous sur-

factant, the next column in the series would apply an acid solution, and the

final column in the series would apply a caustic solution to neutralize the

materials leaving the second column. The system would include the necessary

chemical mix tanks, pipes, valves, pumps, solids conveyors, and instrumenta-

tion and control systems. Most if not all of the systems components should be

skid mounted to ease installation and increase the possible salvage value.

The entire facility could be installed in a tension-fabric structure erected

over an asphalt concrete pad underlain by a synthetic membrane with low

permeability. Pilot studies may indicate that a simpler system would be

sufficient for adequate treatment.

Excavation. See Alternative 1-3A.

Classification of Materials. See Alternative 1-3A.

Treatment of Contaminated Soils. The contaminated soils will be treated in

the soil washing system. This work includes conveyance of the excavated mate-

rials from the storage structure to the treatment plant, treatment of the con-

taminated soils, and treatment /recycle/disposal of the spent washing

reagents. The contaminated washing reagents will be shipped off-site for dis-

posal in a Class I disposal facility. The possibility of recycling reagents

to the greatest extent possible will be investigated during the pilot study.
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Since the spent reagents will be liquids, they will be chemically solidified/

stabilized prior to disposal.

Transportation of Treated Soil. Assuming that the soil washing process works,

the treated soils could be handled as a "clean soil material" without special

restrictions. However, for planning purposes, it is assumed that the treated

soils can be handled as a Class III material. Decontaminated soils would be

transported to an existing Class III landfill in lined and covered trucks.

Transport of Residual Sludges. Residual sludges and spent liquors from the

soil washing process will be transported to an existing Class I disposal

facility using either truck or rail transportation. Trucks or rail cars would

be lined and covered.

Disposal of Decontaminated Soils. Decontaminated materials will be trans-

ported to a Class III landfill for final disposal.

Disposal of Residual Sludges. Residual sludges and spent soil washing liquors

will be disposed of in existing Class I disposal facilities.

Backfilling of Excavated Areas. See Alternative 1-3A.

Grading, Revegetation, Restoration. See Alternative 1-3A.

Operation and Maintenance of Active Remediation Area. See Alternative 1-3A.

6.1.7 Alternative 1-3F. Excavation/Soil Washing/Disposal at Monofill on NWS

Concord/Restoration.

6.1.7.1 Description. An alternative to disposal in an existing licensed

disposal facility is excavation, soil washing, and disposal in a Class III

disposal facility located on NWS Concord. The soil washing process effec-

tively changes the hazardous nature of the contaminated material, permitting

it to be handled as a non-hazardous material. The major components of this

alternative include the development of an effective soil washing process,

classification of the contaminated materials, excavation and treatment of the
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excavated materials, transportation of the contaminated materials to an appro-

&N priate disposal area, backfilling of excavated areas, site grading, site

revegetation and restoration, construction of a monofill, and an environmental

monitoring program. Quantities associated with implementation of Alterna-

tive 1-3F are presented in Table A.7.

6.1.7.2 Implementation. The major steps in implementing Alternative 1-3F

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;

f. Construction of a monofill on NWS Concord;

g. Transport of decontaminated materials to the disposal area;

h. Transport of residual sludges and spent liquors;

i. Disposal of the decontaminated materials;

j. Disposal of residual sludges and spent liquors;

ol k. Backfilling excavated areas with clean material;

1. Grading, revegetation, and restoration of wetlands;

m. Operation and maintenance, including an environmental monitoring

program of the remediation area; and

n. Operation and maintenance of the monofill.

Development of a Soil Washing Process. See Alternative 1-3E.

Site Preparation and Support Facilities. See Alternative 1-3E.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). If successful, the soil

washing process would remove the contaminants from the soils and concentrate

them in residual sludges. Although it is conceivable that the soil washing

process could produce a "clean" soil suitable for unrestricted use, for pur-

poses of this FS it is assumed that a monofill for disposal of the treated
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soils would be constructed to meet Class III engineering standards. The

monofill would require approximately 12 acres for active disposal operations

and a 250 ft. buffer zone.

Excavation of Contaminated Soils. See Alternative 1-3A.

Classification of Contaminated Soils. See Alternative 1-3E.

Treatment of Contaminated Soils. See Alternative 1-3E.

Transport of Treated Soils. See Alternative 1-3E.

Transport of Residual Sludges. See Alternative 1-3E.

Disposal of Treated Soils. The soils would be transported to the monofill and

placed in 6-9 in. lifts and compacted. Compaction requirements would be based

on the characteristics of the treated soil and would be sufficient to provide

support for overlying materials and a Class III cover.

Disposal of Residual Sludges. See Alternative 1-3E.

Backfilling of Excavated Areas. See Alternative 1-3A.

Grading, Revegetation, Restoration. See Alternative 1-3A.

Operation and Maintenance of Remediation Area. See Alternative 1-3A.

Operation and Maintenance of Monofill. Alternative 1-3F requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

6.2 Remedial Action Subsite 2

6.2.1 Alternative 2-1. No Action
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6.2.1.1 Description. The no action alternative involves no active remediation

activities. Soils containing high levels of heavy metals (exceeding the

TTLC/STLC criterion) would be left in the "as is" condition. No environmental

monitoring, other than the proposed surface water and ground water investiga-

tion (US Navy 1987) would be implemented. However, some miscellaneous

activities should be implemented to provide minimum protection to the public

health. Contaminated areas would be posted and property records would be

appropriately annotated. Actual on site work would be limited to posting con-

taminated areas with appropriate warning signs. Quantities associated with

implementation of Alternative 2-1 are presented in Table A.8.

6.2.1.2 Implementation. The major steps in implementing the no action alter-

native are:

a. Development of a contaminated area notification plan,

b. Posting the contaminated area with appropriate signs,

c. Annotation of property records, as appropriate, and

d. Annual inspection and maintenance of posted areas. .

Development of Notification Plan. A detailed plan would be developed to

ensure that adequate notification is provided to persons on NWS Concord and

the general public concerning the presence of contamination on RASS 2.

Posting of Contaminated Areas. Contaminated areas would be posted with appro-

priate signs to warn both authorized personnel and potential trespassers of

the presence of contamination.

Annotation of Property Records. Property records would be annotated to

identify the location of the contaminated areas in RASS 2.

Annual Inspection and Maintenance. An annual inspection of RASS 2 would be

conducted. Maintenance of warning signs would be conducted during this annual

inspection.

6.2.2 Alternative 2-2. Environmental Monitoring
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6.2.2.1 Description. The monitoring alternative features the no action

alternative, i.e., no remedial action measures (except posting of contaminated

areas) combined with periodic environmental monitoring. Materials containing

high levels of heavy metals would be left in place. An environmental monitor-

ing program would be implemented to periodically evaluate the environmental

status of RASS 2 and adjacent areas. This monitoring program would be

oriented to the analysis of environmental changes caused by the migration of

contaminants from the areas of high heavy metal concentrations. The environ-

mental monitoring alternative would implement a program of surveillance and

monitoring of soil and sediments, surface water, ground water, and biota on

RASS 2. The environmental monitoring program is designed to emphasize either

1) those areas of environmental concern identified during the RI or 2) con-

cerns raised by State regulatory agencies. Monitoring would be conducted in

two phases.

Phase I sampling emphasizes the collection of data on the characteristics of

the soil and sediments, surface water, and ground water located on RASS 2 and

also implements a program of animal and vegetation observation. The Phase 1

sampling program would be conducted annually during the first five years

following implementation of this alternative. Assuming no adverse impacts are

identified that would necessitate implementation of an active remedy, Phase I

sampling would be conducted every five years thereafter. This five year

increment is consistent with the five year review required by SARA.

Phase 1. Soil and Sediment Sampling. Surface soil samples from the 0 to

12 in. depth would be collected and analyzed for arsenic, cadmium, copper,

lead, selenium, and zinc. Sampling locations would correspond as closely as

possible to those locations sampled by Lee et al. (1986). Additional samples

would be collected over the remainder of the RASS in the most probable direc-

tion of contaminant migration. Soil metal concentrations would be compared to

that of previous samples, allowing an evaluation of actual and potential con-

taminant migration and adverse impacts on the public health and the environ-

ment. For planning purposes, 4 soil samples will be collected on RASS 2

during each sampling episode.
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Phase 1. Surface Water. Surface water samples would not be collected on

RASS 2. However, surface water samples would be collected at seven locations

in the creeks and slough located to the west of RASS 1. These locations also

include drainage from RASS 2. Water samples would be collected following a

period of rainfall. Each sample would be analyzed for total and dissolved

arsenic, cadmium, copper, lead, selenium, and zinc to evaluate the mobility of

both bound and soluble metals.

Phase 1. Ground Water. Ground water samples would be collected from five

monitoring wells. Samples will be analyzed for both total and dissolved

arsenic, cadmium, copper, lead, selenium, and zinc.

Phase 1. Wildlife Observation. Observation of wildlife would be conducted

once annually. Permanent transects would be established.

Phase 1. Vegetation Observation. Observations of vegetation would be con-

ducted twice annually. Permanent transects would be established. %

Phase i. Site Conditions. Observations of general site conditions would be

conducted.

Phase 2 sampling is oriented towards the evaluation of animal and plant pop-

ulations on the RASS. Phase 2 monitoring for RASS 2 includes: earthworm

bioaccumulation studies, small mammal bioaccumulation studies, macroinverte-

brate studies, and clam bioaccumulation studies.

Phase 2. Earthworm Bioaccumulation Studies. Earthworm bioaccumulation

studies would be conducted on soils collected from RASS 2. For planning v

purposes, it is assumed that earthworm bioaccumulation studies would be con- A

ducted at 50 percent of the soil sampling locations.

Phase 2. Small Mammal Bioaccumulation. Small mammals would be collected and •

analyzed to evaluate trends of heavy metal uptake. For planning purposes, it

is assumed that ten animals would be collected for analysis during each sam-

pling episode.
JWL
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Phase 2. Macroinvertebrate Studies. Macroinvertebrate studies would be con-

ducted in selected areas of RASS 2. For planning purposes, twenty plots would

be evaluated during each sampling episode.

Phase 2. Clam Bioaccumulation. Clam bioaccumulation studies would not be

conducted on RASS 2. However, clam biomonitoring would be conducted at seven

locations on and adjacent to RASS 1. These locations also include drainage

from RASS 2.

A report would be prepared describing the results of sampling and making rec-

ommendations for additional monitoring or remedial actions. The report would

also contain an assessment of physical changes in the conaminated areas, such

as natural improvement or degradation in habitats or man-made alterations.

Quantities associated with implementation of Alternative 2-2 are presented in

Table A.9.

6.2.2.2 Implementation. The major steps required for implementing this

alternative are:

a. Design of a detailed sampling and analysis program;

b. Development of action levels and associated responses;

c. Conduct of a systematic sampling and analysis program; and

d. Implementation of active remedial actions, if required.

Detailed Sampling and Analysis Plan. A detailed sampling and analysis plan

will be developed for the RASS. At a minimum, this plan will include a

detailed schedule of sampling times, locations, procedures, and analyses. The

plan would be prepared to meet the current requirements of regulatory agencies

for the preparation of such plans. The plan would also include a detailed

Quality Assurance Project Plan (QAPP) and Site Safety Plan (SSP). The sam-

pling and analysis program to be developed by this plan is generally described

below.

Development of Action Levels. One of the purposes of environmental monitoring

is to identify the need for additional positive actions for site remediation.

A precursor to this activity is the development of action levels and asso-

ciated responses. A detailed plan would be developed to identify action
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levels and remedial actions that will be triggered if the action levels are

exceeded.

Systematic Sampling and Analysis. The requirements of the detailed sampling

and analysis plan would be implemented.

Implementation of Active Remedial Actions. If triggered by the results of

environmental monitoring, active remedial action measures would be executed.

6.2.3 Alternative 2-3A. Excavation/Disposal at Existing Landfills/

Restoration

0

6.2.3.1 Description. The objective of Alternative 2-3A is to remove the

soils and sedirana; cuntaining high levels of heavy metals from active migra-

tion pathways and to dispose of them in an acceptable manner. Application of

this alternative is complicated at NWS Concord because some of the contami-

nation on RASS 2 are located in wetlands, and because Federally and State

protected wildlife species are known to inhabit RASS 2. Because of these con-

cerns, habitat restoration is included as a key element of Alternative 2-3A.

Alternative 2-3A includes active remediation on 4.17 acres and passive

remediation (continued monitoring) on 0.94 acres. In addition, monitoring

would be conducted on the remainder of the RASS. Quanzities associated with

implementation of Alternative 2-3A are presented in Table A.10.

The excavation and disposal in existing landfills option consists of excavat-

ing contaminated materials followed by disposal at an existing licensed dis-

posal facility. Appropriate facilities willing to take each class of

contaminated materials have been located and are listed in Table 5.1. The

initial concept is to classify materials into the three classes of waste

(Class I, Class II, and Class III) with disposal in an appropriate class land-

fill located off-site. However, discussions with the State of California

Regional Water Quality Control Board and Department of Health Services Indi-

cat- 'hlt the selected clean up criteria (Section 3.4.3.2) will probably

require disposal of all materials in a Class I facility.
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The primary means of transportation would be by truck or rail. The excavation

would be backfilled to surrounding natural marsh elevations, regraded to

existing elevations, and restored. The major components of this alternaive

consist of the excavation of contaminated material, transport of contaminated

materials to an existing land disposal facility, disposal of contaminated

materials, Iestoration of wetlands, and an environmental monitoring program

for those areas in RASS 2 where active remediation is not implemented.

6.2.3.2 Implementation. The major steps in implementing the excavation and

off-site disposal alternative are:

a. Site preparation and support facilities;

b. Excavation of contaminated materials;

c. Classification of contaminated materials;

d. Transport of contaminated materials to a licensed disposal area;

e. Disposal of the contaminated materials;

f. Backfilling excavated areas with clean material;

g. Grading, revegetation, and restoration of wetlands; and

h. Operation and maintenance, including an environmental monitoring

program.

Site Preparation and Support Facilities. RASS 2 would be prepared for reme-

dial construction activities by performing a detailed ground survey of each

site and constructing access roads, haul roads, and parking areas. An

equipment/personnel decontamination area would be constructed near the

entrance to the active remediation area. This facility would be equipped with

a high-pressure spray-washer. Cleaning water would be collected and either

treated or shipped off site if required. Trailers would be brought to the

site to provide space for offices, locker rooms, laboratories and storage.

Portable chemical toilets would be used to satisfy sanitary requirements.

Excavation. Approximately 3.32 acres would be excavated to a depth of 12 in.

and approximately 0.85 acres would be excavated to a depth of 36 in. Excava-

tion of the contaminated materials presents a number of potential problems

with respect to implementation in the wetland environment of RASS 2. The

primary concerns include the health and safety aspects of excavating contam-

inated materials, the load bearing capacity of the materials being excavated,
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and the moisture content of the excavated materials. In addition, care must

be taken to ensure that those areas not subject to active remediation are not

disturbed unnecessarily.

The primary hazard to workers performing the excavation of contaminated mate-

rials will be through skin contact and inhalation of dusts containing heavy

metals. Workers will require respiratory protection from fugitive dust, par-

ticularly if remediation activities are conducted during the dry season; how-

ever, the possibility of major problems associated with fugitive dust is

reduced by the naturally high moisture content of the wetland environment.

In wetland areas, an added concern is the load bearing capacity of the under-

lying materials. This characteristic of the site and construction scheduling

will dictate the type of excavation equipment that will be required. For

example, poor load bearing capacity would require the use of complex excava-

tion schemes or site dewatering. At a minimum, low bearing capacity will 0

decrease productivity and increase the cost of excavation. Since the remedial % %

action requires the removal of the top 12 in. of material in RASS 2, it is %

anticipated that excavation can be accomplished with either a small bulldozer

and front end loader, a dragline, or clamshell. A backhoe may be used in the 0

area requiring excavation to a depth of 36 in. Proper project scheduling to

take advantage of dry season conditions will minimize any problem caused by

the high moisture content of the underlying soils. Note that a bulldozer and

loading equipment were used during the dismantling of the kilns located in P.
RASS 2 (Anderson Geotechnical Consultants 1984).

Materials Classification. Based on current data, approximately 3.81 acres

exceed the TTLC/STLC criterion and will require disposal in a Class I

facility. The remaining 0.36 acres are believed to be below the TTLC/STLC

criterion and can be dioposed of in a Class III facility. Discussions with

State agencies indicates that materials classification may be economical. If

studies during concept design indicate, materials classification will be con- 0

ducted as a cost saving measure. A facility will be constructed for classl-

fication of the excavated materials to ensure that they are routed to the most

economical disposal facility, while ensuring the the disposal facility

selected provides for adequate environmental protection. Materials would be -
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classified as Class I, Class II, or Class III. Classification will be in

accordance with the standards of the California Department of Health Services

and Regional Water Quality Control Board. The exact basis of classification

has not been determined. Materials would be excavated and stockpiled at the

classification facility pending the results of testing. After testing and

classification, materials would be transported to an appropriate existing

disposal facility. In addition, soils left in place would be tested to ensure

removal in accordance with the remediation decision rules.

Transport of Contaminated Materials. Excavated materials would be transported

to the selected disposal facility in lined and covered trucks or rail cars.

Trucks are assumed to have an 18 cubic yard capacity. Rail cars are assumed

to have a 64 cubic yard capacity. Liners and covers are required to prevent

loss of contaminated materials during transport. State and Federal transpor-

tation requirements would dictate the manner in which the soils containing

high levels of heavy metals are shipped, including the size of trucks or rail

cars and the loads that can be carried. Trucks or rail cars would be decon-

taminated after loading and prior to leaving the contaminated areas.

An additional requirement is the no free liquids regulation implemented under

RCRA. Excavation in wetlands may require stockpiling and air drying or treat-

ment of some of the excavated materials.

Contaminated Material Disposal. Class I, Class II, and Class III landfills

(Table 5.1) have been identified that can accept the contaminated materials.

Materials will be handled in accordance with the requirements of the landfill

selected for final disposal.

Backfilling Excavated Areas. Backfilling will be required to return the

excavated areas to the required contours for restoration. It is assumed that

an acceptable source of clean backfill material of the proper type can be

found within a reasonable distance from RASS 2. For example, several dredged

material disposal areas are located in Lbtc rL&ral vicinity of RASS 2. Soil

amendments may be necessary to ensure that the material is suitable for wet-

land restoration activities. Fill material will have to be tested to obtain

specifications for compaction and required amendments. Specifications for
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compaction would have to address potential difficulties of operating compac-

tion equipment within the excavated areas. Operation of backfilling equipment

within the wetland area will be difficult and care must be taken to ensure

minimum disturbance of areas adjacent to the excavation area. Seasonal 0

scheduling will be required during backfill operations. Because some contam-

ination is being left in place adjacent to the backfilling operation, the

health and safety concerns identified for the excavation phase also apply to

the backfilling phase. Since RASS 2 includes both wetland and upland areas,

sequencing of backfilling operations will be important. Wetland areas should

be backfilled first.

Grading, Revegetation, Restoration. Although wetland restoration will be 0

preceded by development of a detailed wetland restoration plan during the

design phase, basic considerations are provided in this FS. The feasibility

of restoring wetlands on the site to meet basic habitat requirements for both

plants and animals is high. Josselyn and Buchholz (1982) tabulated and sum- .

marized several successful marsh restoration projects within San Francisco

Bay. Certain requirements must be met if native wetland plants and animals

are to be restored. Aasuming the plants are restored or resemble pre-

disturbance conditions, animals formerly occupying the sites should return 0

naturally. A site where natural succession is occurring from a bare dredged

material disposal site is a salt pond called Salt Pond #3 near Alameda Creek

in south San Francisco Bay. Newling and Landin (1985) described eight years

of monitoring this site and conclude the site was adequately vegetated with 0

native, wetland plants and is being used regularly by indigenous wildlife.

The goal of wetland restoration in RASS 2 is to provide functioning habitat "-

for the salt marsh harvest mouse, California black rail, and other species 0

that use tidal marshes. Requirements for restoration will be based on two

objectives. The first is re-establishment of elevations to create a hydro-

logic regime suitable for selected wetland plants over the majority of the

excavated area. Therefore, backfilling and grading will be designed to ,

achieve the correct tidal elevation and placement of channels. The second

objective is to provide elevation for high marsh and transition zone vegeta-

tion that provides escape cover for mice and rails during periods of high

tides. This area must be a continuous link between the marsh and the upland. 0
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Plant species and the form of propagule to be used will be selected when the

restoration plan is designed. Probable species for the wetland include common

pickleweed (Salicornia virginica), fat hen (Atriplex patula), and alkali a'eath

(Frankenia grandifolia). In the high marsh and transition zone, species that

tolerate brackish conditions and provide dense cover will be chosen. Revege-

tation will be mechanized to the greatest extent possible, however, consid-

erable hand work may be required. Fill material, provided it is topsoil,

should have adequate organic matter and other nutrients essential for plant

growth. However, soil amendments such as natural fertilizers (e.g. cow

manure) or commercial fertilizers and mulch may have to be added and mixed

with the fill material.

Operation and Maintenance. An operations and maintenance program will be con-

ducted for up to 30 years. Maintenance will be necessary for at least five

years to ensure that marsh restoration is successful. Semiannual inspections

will be conducted, with particular attention given to erosion control and

vegetation colonization. Corrective actions of regrading, replanting, etc.,

will be taken as required.

Operational aspects include a monitoring program for surface water, ground

water, soils and sediments, vegetation, and wildlife (described in alterna-

tive 2-2). Monitoring will be scheduled for 30 years, but if results show a

reduction in contaminant levels and migration, monitoring will be discontinued

after five years.

In areas selected for passive remediation, Alternative 2-2 w3 be imple-

mented. Monitoring will be conducted for 30 years with a review every 5 years

to evaluate the need for continued monitoring activities.

6.2.4 Alternative 2-3C. Excavation/Immobilization/Disposal at Existing

Landfills/Restoration.

6.2.4.1 Description. An alternative to disposal in a licensed Class I

facility is excavation, stabilization, and disposal in a Class III disposal

facility. This process effectively changes the hazardous nature of the con-

taminated material, permitting it to be handled as a non-hazardous material.
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The major components of this alternative include the development of an effec-

tive chemical stabilization process, excavation of contaminated materials,

classification of materials, stabilization of the contaminated materials,

transportation of the excavated soils to an existing Class III disposal I

facility, disposal of stabilized soils, restoration of wetlands, and an

environmental monitoring program for RASS 2. Quantities associated with

implementation of Alternative 2-3C are presented in Table A.11.

6.2.4.2 Implementation. The major steps in implementing Alternative 2-3C

are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Stabilization of contaminants;

f. Transport of contaminated materials to a licensed disposal area;

g. Disposal of the contaminated materials;

h. Backfilling excavated areas with clean material;

i. Grading, revegetation, and restoration of wetlands; and

j. Operation and maintenance, including an environmental monitoring

program.

Development of a Stabilization Process. The primary contaminants found in the

materials are the heavy metals. Chemical solidification/ stabilization has

been proposed as a treatment method for immobilization of heavy metals.

Typical solidification/stabilization methods include cement, pozzolanic,

and/or proprietary processes. Typical solidification/stabilization processes

require the addition of 25 to 100 percent by weight of chemicals. In the case

of contaminated soils, it may be necessary to add water to assure that the

hydration reactions on which most processes depend actually occur. Wetland

soil material will have extremely high concentrations of organic matter that

may be difficult to stabilize. A variety of processes may be appropriate for

the immobilization of metals in the excavated soils (USEPA 1986a). Processes

based on either ceuient or pozzolon addition have been shown to immobilize

heavy metals in a variety of matrices.
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Appropriate regulatory agencies will be contacted to determine disposal

requirements for the stabilized materials. The California waste classiff-

cation system uses both a total and soluble criterion. This complicates 4aste

reclassification since it is doubtful that chemical stabilization/

solidification processes can meet the total concentration limits. Discussions

with state agencies reveal that it is possible to obtain variances (Tornatore

1988). Although formal delisting may not be required, it is believed that

regulatory agencies will require some special handling of materials. For cost

estimating purposes, it is assumed that Class III disposal will be acceptable.

Concerns may be raised over the codisposal of the solidified/stabilized

materials in a Class III environment.

Site Preparation and Support Facilities. See Alternative 2-3A.

Excavation. See Alternative 2-3A.

Stabilization of Excavated Soils. The contaminated soils will be stabilized

by mixing with dry and possibly liquid reagents in a high powered pug mill or

similar device. The proportions of reagents required to ensure stabilization

will be determined in the previously described study to develop the stabiliza-

tion process. After blending, the mixture is allowed to cure for at least 24

hrs before transport to the disposal facility.

Transport. See Alternative 2-3A.

Disposal. Stabilized materials will be transported to an existing Class Ill

landfill for final disposal.

Backfilling of Excavated Areas. See Alternative 2-3A.

Grading, Revegetation, Restoration. See Alternative 2-3A.

Operation and Maintenance of Remediation Area. See Alternative 2-3A.
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6.2.5 Alternative 2-3D. Excavation/Immobilization/Disposal at Monofill on

NWS Concord/Restoration.

6.2.5.1 Description. An alternative to disposal in a licensed off-site

facility is excavation, stabilization, and disposal in a monofill located on

NWS Concord. The stabilization process effectively changes the hazardous

nature of the contaminated material, permitting it to be handled as a non-

hazardous material. The major components of this alternative include the

development of an effective chemical stabilization process, classification of

the contaminated materials, excavation and stabilization of the excavated

materials, transportation of the excavated materials to a monofill constructed

on NWS Concord, restoration of wetlands, construction of a monofill, an

environmental monitoring program for RASS 2, and monitoring of the monofill.

Quantities associated with implementation of Alternative 2-3D are presented in

Table A.12.

6.2.5.2 Implementation. The major steps in implementing Alternative 2-3D

are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Stabilization of excavated soils;

e. Construction of a monofill;

f. Transport of solidified/stabilized materials to the monofill;

g. Disposal of the solidified/stabilized materials;

h. Backfilling excavated areas with clean material;

i. Grading, revegetation, and restoration of wetlands;

j. Operation and maintenance, including an environmental monitoring

program for RASS 2; and

k. Operation and maintenance of the monofill.

Development of a Stabilization Process. See Alternative 2-3C.

Site Preparation and Support Facilities. See Alternative 2-3A.

Excavation. See Alternative 2-3A.
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Stabilization of Excavated Soil. See Alternative 2-3C.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). Because of concerns over

the long term durability of the solidified/stabilized soils, the monofill

would be constructed to meet Class I engineering standards. Note that Lutton

et al (1987) found that none of the available monofill sites on NWS Concord

meet the State of California siting requirements for a Class I landfill. The

solidification/stabilization process, combined with an engineered monofill

constructed to Class I engineering requirements will provide a long term

secure environment for the treated soils.

The rational for applying Class I or RCRA requirements to a non-hazardous

material include extra protection of ground water, long term stability of the

treated soils, and generation of a cornservative cost estimate for alternative

comparison. It is anticipated that the monofill will include a double liner,

leachate collection and treatment system, leak detection system, and a RCRA

type cap; however, final design features would be coordinated with the appro-

priate State and Federal agencies. Anticipated design features are

illustrated on Plate 6.2. The monofill will require approximately 10 acres

for active landfill operations plus a 250 ft. buffer zone.

Transport of Stabilized Soils. See Alternative 2-3A.

Disposal of Stabilized Soils. Solidified/stabilized soils and Class III mate-

rials excavated from the remediation area would be spread in 6-9 in. lifts and

compacted. Compaction requirements would be determined by a geotechnical

design to ensure that adequate strength is developed to support the cap and

overlying materials. Consideration may be given to using the monofill for

surface construction; however, close coordination with State and Federal

agencies would be required to determine restrictions on joint land use. Fol-

lowing completion of the remediation activities, the solidified/stabilized

soils would be covered with a cap meeting Class I or RCRA requirements.

Property records would be annotated to clearly delineate the location of the
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monofill. Deed restrictions would be used to further protect against

accidental disturbance of the monofill.

Backfilling of Excavated Areas. See Alternative 2-3A.

Grading, Revegetation, Restoration. See Alternative 2-3A.

Operation and Maintenance of Remediation Area. See Alternative 2-3A.

Operation and Maintenance of Monofill. Alternative 1-3D requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

6.2.6 Alternative 2-3E. Excavation/Soil Washing/Disposal at Existing

Landiills/Restoration.

6.2.6.1 Description. An alternative to disposal in a licensed Class I

facility is excavation, soil washing, and disposal in an off-site Class III

disposal area. The soil washing process effectively changes the hazardous

nature of the contaminated material, permitting it to be handled as a

non-hazardous material. The major components of this alternative include the

development of an effective soil washing process, excavation and treatment of

the excavated soils, transportation of the decontaminated soils to an

existing Class III disposal facility, disposal of decontaminated soils,

transportation of residual sludges to a Class I disposal facility, disposal of

residual sludges, restoration of wetlands, and an environmental monitoring

program for RASS 3. Quantities associated with implementation of Alterna-

tive 2-3E are presented in Table A.13.

6.2.6.2 Implementation. The major steps in implementing Alternative 2-3E

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;
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f. Transport of decontaminated materials to a licensed disposal area;

g. Transport of residual sludges and spent liquors;

h. Disposal of the decontaminated materials;

i. Disposal of residual sludges and spent liquors; 
n

J. Backfilling excavated areas with clean material;

k. Grading, revegetation, and restoration of wetlands; and

1. Operation and maintenance, including an environmental monitoring

program for RASS 2.

Development of a Soil Washing Process. The primary contaminants found in the

materials are the heavy metals. Laboratory and pilot scale tests will be

required to determine the appropriate chemicals for washing of the contami-

nated soil materials. Such a study should be used to define the unit

processes required and their operational parameters, including the required

reagents and concentrations, temperatures, flows, volumes, etc. Actual mate-

rials from RASS 2 should be collected for these studies. Appropriate regu-

latory agencies will be contacted to determine disposal requirements for the

decontaminated materials. Although formal delisting may not be required,

it is believed that regulatory agencies will require some special handling of .

materials. For cost estimating purposes, it is assumed that Class III dis-

posal will be acceptable for the decontaminated soils. Soil washing tech-

nology is somewhat conceptual and presents a high risk of failure. It should

be noted that the soil washing process does not destroy the heavy metals, but

simply removes them from the soil and concentrates them into a reduced volume

of sludge. It is estimated that the volume of sludge will be twenty percent

of the volume of treated soil.

Site Preparation and Support Facilities. See Alternative 2-3A. In addition,

a soil treatment system would be constructed. The soil treatment system would

be designed on the basis of the pilot treatment study discussed above, but for

this feasibility analysis, it is assumed that the system will consist of three

series upflow column reactors capable of washing 300 cubic yards of contami-

nated soil per day. The first column would wash the soil with an aqueous sur-

factant, the next column in the series would apply an acid solution, and the

final column in the series would apply a caustic solution to neutralize the

materials leaving the second column. The system would include the necessary
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chemical mix tanks, pipes, valves, pumps, solids conveyors, and instrumenta-

tion and control systems. Most if not all of the systems components should be

skid mounted to ease installation and increase the possible salvage value.

The entire facility could be installed in a tension-fabric structure erected

over an asphalt concrete pad underlain by a synthetic membrane with low

permeability. Pilot studies may indicate that a simpler system would be suf-

ficient for adequate treatment.

Excavation. See Alternative 2-3A.

Classification of Materials. See Alternative 2-3A.

Treatment of Excavated Soils. The contaminated soils will be treated in the

soil washing system. This work includes conveyance of the excavated materials

from the storage structure to the treatment plant, treatment of the contami-

nated soils, and treatment/recycle/disposal of the spent washing reagents.

The contaminated washing reagents will be shipped off-site for disposal in a

Class I disposal facility. The possibility of recycling reagents to the

greatest extent possible will be investigated during the pilot study. Since

U the spent reagents will be liquids, they will be chemically solidified/

stabilized prior to disposal.

Transport of Treated Soils. Assuming that the soil washing process works, the

treated soils could be handled as a "clean soil material" without special

restrictions. However, for planning purposes, it is assumed that the treated

soils can be handled as a Class III material. Decontaminated soils would be

transported to the monofill in lined and covered trucks.

Transportation of Residual Sludges. Residual sludges and spent liquors from

the soil washing process will be transported to an existing Class I disposal

facility using either truck or rail transportation. Trucks or rail cars would

be lined and covered.

Disposal of Decontaminated Soils. Decontaminated materials will be trans-

portec to an existing Class III landfill for final disposal.
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Disposal of Residual Sludges. Residual sludges and spent soil washing liquors

will be disposed of in existing Class I disposal facilities.

Backfilling of Excavated Areas. See Alternative 2-3A.

Grading, Revegetation, Restoration. See Alternative 2-3A.

Operation and Maintenance of Remediation Area. See Alternative 2-3A.

6.2.7 Alternative 2-3F. Excavation/Soil Washing/Disposal at Monofill on NWS

Concord/Restoration.

6.2.7.1 Description. An alternative to disposal of the decontaminated soils

in an existing licensed Class III disposal facility is excavation, soil

washing, and disposal in a Class III disposal facility located on NWS Concord.

The soil washing process effectively changes the hazardous nature of the

contaminated material, permitting it to be handled as a non-hazardous mate-

rial. The major components of this alternative include the development of an

effective soil washing process, classification of the contaminated materials,

excavation and treatment of the Pxcavated materials, transportation of the

contaminated materials to an appropriate disposal facility, wetland restora-

tion, construction of a monofill, and an environmental monitoring program.

Quantities associated with implementation of Alternative 2-3F are presented in

Table A.14.

6.2.7.2 Implementation. The major steps in implementing Alternative 2-3F

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;

f. Construction of a monofill on NWS Concord;

g. Transport of decontaminated materials to the disposal area;

h. Transport of residual sludges and spent liquors;

i. Disposal of the decontaminated materials;
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J. Disposal of residual sludges and spent liquors;

k. Backfilling excavated areas with clean material;

1. Grading, revegetation, and restoration of wetlands;

m. Operation and maintenance, including an environmental monitoring

program of the remediation area; and

n. Operation and maintenance of the monofill.

Development of a Soil Washing Process. See Alternative 2-3E.

Site Preparation and Support Facilities. See Alternative 2-3E.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). If successful, the soil

washing process would remove the contaminants from the soils and concentrate -

them in residual sludges. Although it is conceivable that the soil washing

process could produce a "clean" soil suitable for unrestricted use, for pur-

poses of this FS it is assumed that a monofill for disposal of the treated

soils would be constructed to meet Class III engineering standards. The 0

monofill will require approximately 10 acres for active disposal plus a

250 ft. buffer zone.

Excavation of Contaminated Soils. See Alternative 2-3C.

Classification of Contaminated Soils. See Alternative 2-3A.

Cla cat on of Contaminated Soils. See Alternative 2-3.

Treatment of Contaminated Soils. See Alternative 2-3E.

Transport of Treated Soils. See Alternative 2-3E.

Transport of Residual Sludges. See Alternative 2-3E.

Disposal of Treated Soils. The soils would be transported to the monofill and ".

placed in 6-9 in. lifts and compacted. Compaction requirements would be based
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on the characteristics of the treated soil and would be sufficient to provide

support for overlying materials and a Class III cover.

Disposal of Residual Sludges. See Alternative 2-3E.

Backfilling of Excavated Areas. See Alternative 2-3A.

Grading, Revegetation, Restoration. See Alternative 2-3A.

Operation and Maintenance of Remediation Area. See Alternative 2-3A.

Operation and Maintenance of Monofill. Alternative 2-3F requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

6.3 Remedial Action Subsite 3

6.3.1 Alternative 3-1. No Action

6.3.1.1 Description. The no action alternative involves no active remedia-

tion activities. Soils containing high levels of heavy metals (exceeding

TTLC/STLC criterion).would be left in the "as is" condition. No environmental

monitoring, other than the proposed surface water and ground water investiga-

tion (US Navy 1987) would be implemented. However, some miscellaneous activi-

ties should be implemented to provide minimum protection of the public health.

Contaminated areas would be posted and property records would be appropriately

annotated. Actual on site work would be limited to posting contaminated areas

with appropriate warning signs. Quantities associated with implementation of

Alternative 3-1 are presented in Table A.15.

6.3.1.2 Implementation. The major steps in implementing the no action alter-

native are:

a. Development of a contaminated area notification plan,

b. Posting the contaminated area with appropriate signs,

c. Annotation of property records, as appropriate, and

d. Annual inspection and maintenance of posted areas. P
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Development of Notification Plan. A detailed plan would be developed to

ensure that adequate notification is provided to personm on NWS Concord and

the general public concerning the presence of contamination on RASS 3.

Posting of Contaminated Areas. Contaminated areas would be posted with appro-

priate signs to warn both authorized personnel and potential trespassers of

the presence of contamination.

Annotation of Property Records. Property records would be annotated to

identify the location of the contaminated areas in RASS 3.'

Annual Inspection and Maintenance. An annual inspection of RASS 3 would be

conducted. Maintenance of warning signs would be conducted during this annual

inspection.

6.3.2 Alternative 3-2. Environmental Monitoring

6.3.2.1 Description. The environmental monitoring alternative features the

no action alternative, i.e., no active remedial action measures (except

posting of contaminated areas) combined with extensive and continuing environ-

mental monitoring. Materials containing high levels of heavy metals would be

left in place. An environmental monitoring program would be implemented to

periodically evaluate the environmental status of RASS 3 and adjacent areas.

This monitoring program would be oriented to the analysis of environmental

changes caused by the expected continued migration of contaminants from the

areas of high heavy metal concentrations.

The environmental monitoring alternative would implement a program of surveil-

lance and monitoring of soil and sediments, surface water, ground water, air,

and biota on RASS 3. The environmental monitoring program is designed to

emphasize either 1) those areas of environmental concern identified during the

RI or 2) concerns raised by State regulatory agencies. Monitoring would be

conducted in two phases.

Phase 1 sampling emphasizes the collection of data on the characteristics of

% the soil and sediments, surface water, and ground water located on RASS 3 and
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also implements a program of animal and vegetation observation. The Phase 1

sampling program would be conducted annually during the first five years 1-

lowing implementation of this alternative. Assuming no adverse impacts ale

identified that would necessitate implementation of an active remedy, Phase 1

sampling would be conducted every five years thereafter. This five year

increment is consistent with the five year review by SARA.

Phase 1. Soil and Sediment Sampling. Surface soil samples from the 0 to

12 in. depth would be collected and analyzed for arsenic, cadmium, copper,

lead, selenium, and zinc. Sampling locations would correspond as closely as

possible to those locations sampled by Lee et al. (1986). Additional samples

would be collected over the remainder of the RASS in the most probable direc-

tlon of contaminant migration. Soil metal concentrations would be compared to

that of previous samples, thus allowing an evaluation of the potential for

contamination migration and adverse impacts on the public health and the

environment. For planning purposes, 4 soil samples will be collected on

RASS 3 during each sampling episode.

Phase 1. Surface Water. Surface water samples would be collected at one

location on RASS 3, located upstream of the Chemical and Pigment Company

plant. Surface water samples would also be collected at seven locations in

the creeks and slough located to the west of RASS 1. These locations also

include drainage from RASS 3. Water samples would be collected following a

period of rainfall. Each sample would be analyzed for total and dissolved

arsenic, cadmium, copper, lead, selenium, and zinc to evaluate the mobility of

both bound and soluble metals.

Phase 1. Ground Water. Ground water samples would be collected from six

monitoring wells. Samples will be analyzed for both total and dissolved

arsenic, cadmium, copper, lead, selenium, and zinc.

Phase 1. Wildlife Observation. Observation of wildlife would be conducted

once annually. Permanent transec s would be established.

Phase 1. Vegetation Observation. Observations of vegetation would be con- ",'

ducted twice annually. Permanent transects would be established.

6.44

'4eV 'A'4 - - --



Phase 1. Site Conditions. Observations of general site conditions would be '.

conducted.

Phase 2 sampling is oriented towards the evaluation of animal and plant pop-

ulations on th e RASS. Phase 2 monitoring for RASS 3 includes: earthworm

bioaccumulation studies and clam bioaccumulation studies.

Phase 2. Earthworm Bioaccumulation Studies. Earthworm bioaccumulation

studies would be conducted on soils collected from RASS 3. For planning pur-

poses, it is assumed that bioaccumulation studies would be conducted at

50 percent of the soil sampling locations.

Phase 2. Clam Bioaccumulation. Clam bioaccumulation studies would not be

conducted on RASS 3. However, clam biomonitoring will be conducted at seven

locations on and adjacent to RASS 1. These locations also include drainage

from RASS 3.

A report would be prepared describing the results of sampling and making

recommendations for additional monitoring or remedial actions. The report

will also contain an assessment of physical changes in the contaminated areas,

i.e., natural improvement or degradation in habitats, man-made alterations,

etc. Quantities associated with implementation of Alternative 3-2 are

presented in Table A.16.

6.3.2.2 Implementation. The major steps required for implementing this

alternative are:

a. Design of a detailed sampling and analysis program;

b. Development of action levels and associated responses;

c. Conduct of a systematic sampling and analysis program; and
I-.

d. Implementation of additional remedial actions as required.

Detailed Sampling and Analysis Plan. A detailed sampling and analysis plan .

will be developed for the RASS. At a minimum, this plan will include a

detailed schedule of sampling times, locations, procedures, and analyses. The

plan would be prepared to meet the current requirements of regulatory agencies
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for the preparation of such plans. The plan would also include a detailed

Quality Assurance Project Plan (QAPP) and Site Safety Plan (SSP).

The sampling and analysis program to be developed by this plan is generally

described below.

Development of Action Levels. One of the purposes of environmental monitoring

is to identify the need for additional positive actions for site remediation.

A precursor to this activity is the development of action levels and asso-

ciated responses. A detailed plan would be developed to identify action

levels and remedial actions that will be triggered if the action levels are

exceeded.

Systematic Sampling and Analysis. The requirements of the detailed sampling

and analysis plan would be implemented.

Implementation of Active Remedial Actions. If triggered by the results of

environmental monitoring, active remedial action measures would be executed.

6.3.3 Alternative 3-3A. Excavation/Disposal at Existing Landfills/

Revegetation

6.3.3.1 Description. The objective of Alternative 3-3A is to remove the

soils and sediments containing high levels of heavy metals from active migra-

tion pathways and to dispose of them in an acceptable manner. Application of

this alternative is complicated at NWS Concord because some of the contamina-

tion on RASS 2 is located in wetlands, and because Federally and State pro-

tected wildlife species are known to inhabit sites adjacent to RASS 3. Thus

any remediation efforts in RASS 3 must consider impacts on adjacent subsites

(ASS 1 and RASS 2). Although an active wetland restoration program is not

considered necessary for RASS 3, design features would be included to insure

the natural return of vegetation to the area. Quantities associated with

implementation of Alternative 3-3A are presented in Table A.17.

The excavation and disposal in existin landfills option consists of exca-

vating contaminated materials followed by disposal at an existing licensed
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disposal facility. Appropriate facilities willing to take each class of con-

taminated materials have been located and are listed in Table 5.1. The

initial concept is to classify excavated materials into the three waste

classes (Class I, Class II, and Class III) with disposal in an appropriate 0

class landfill located off-site. Preliminary discussion with the State of

California Regional Water Quality Control Board and Department of Health Ser-

vices indicate that the selected clean up criteria (Section 3.4.3.3) will

produce both Class I and Class III materials. The primary means of trans- 0

portation will be by truck or rail for Class I materials and truck for

Class III materials.

RASS 3 is a riparian drainageway that includes upland and freshwater wetland 0

characterized by Nichols Creek and an unnamed tributary which flow through the

area. Rather than backfilling the excavated areas, the final grading plan

would include creation of a wide freshwater wetland area on the lower portion

of the RASS. The preferred site would be as far downstream, but still south •

of the Southern Pacific trestle, as possible. The wetland created by excava-

tion would serve as a sedimentation area and would trap any contaminated sedi-

ment moving along Nichols Creek. Contaminants would thus be prevented from

moving into the more environmentally sensitive wetland area north of the 0

Southern Pacific railroad. Although backfilling to existing contours would

not be accomplished, some soil amendments may be necessary to ensure prompt

regrowth of vegetation. The major components of this alternative consist of

the excavation of contaminated material, transportation of contaminated mate-

rials to an existing disposal facility for contaminated materials, grading and

revegetation, and an environmental monitoring program.

6.3.3.2 Implementation. The major steps in implementing the excavation and

off site disposal alternative are: [

a. Site preparation and support facilities; ,,

b. Excavation of contaminated materials;

c. Classification of contaminated materials;

d. Transport of contaminated materials to a licensed disposal area;

e. Disposal of the contaminated materials;

f. Grading, drainage improvements and revegetatlon; and

g. Operation and maintenance.
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Site Preparation and Support Facilities. RASS 3 would be prepared for

remedial construction activities by performing a detailed ground survey o v

each site and constructing access roads, haul roads, and parking areas. An

equipment/personnel decontamination area would be constructed near the

entrance to the active remediation area. This facility would be eqLipped with

a high-pressure spray washer. Cleaning water would be collected and either

treated or shipped off site if required. Trailers would be brought to the

site to provide space for offices, locker rooms, laboratories and storage.

Portable chemical toilets would be used to satisfy sanitary requirements.

Excavation. Approximately 4.66 acres would be excavated to a depth of 1 ft.

Excavation of the contaminated materials presents a number of potential prob-

lems with respect to implementation in the wetland environment of RASS 3. The

primary concerns include the health and safety aspects of excavating contam-

inated materials, the load bearing capacity of the materials being excavated,

and the moisture content of the excavated materials. In addition, care must

be taken to ensure that those areas not subject to active remediation are not

disturbed unnecessarily.

The primary hazard to workers performing the excavation of contaminated mate-

rials will be through skin contact and inhalation of dusts containing heavy

metals. Although most of the excavation consists of cleaning out ditches,

some work in upland areas may generate dust problems. Therefore, workers may

require respiratory protection from fugitive dust if excavation is conducted

during the dry season; however, the possibility of major problems associated

with fugitive dust is reduced by the naturally high moisture contents expected

in the wetlands and adjacent areas found in RASS 3.

The load bearing capacity of the underlying materials in RASS 3 may be of some

concern. This characteristic of the site and construction scheduling will

dictate the type of excavation equipment that will be required. For example,

poor load bearing capacity or poor scheduling would require the use of complex

excavation schemes or site dewatering. At a minimum, low bearing capacity will

decrease productivity and increase the cost of excavation. Since the remedial

action requires the removal of only the top 12 in. of material in RASS 3, it

is anticipated that excavation can be accomplished with either a small
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bulldozer and front end loader, backhoe, dragline, or clamshell. Proper

project scheduling to take advantage of dry season conditions on RASS 3 will

minimize any problem caused by the high moisture content of the underlying

soils. It should be noted that normal drainage maintenance has been conducted

without difficulty using a backhoe and other similar equipment.

Materials Classification. Based on current data, approximately 1.92 of the

4.66 acres to be excavated exceed the TTLC/STLC criterion and will require

Class I disposal. The remaining 2.74 acres are believed to be below the

TTLC/STLC criterion and can be disposed of in a Class III facility.

Discussions with State agencies indicates that materials classification may be

economical. If studies conducted during concept design indicate, materials

classification will be implemented as a cost saving measure. A facility will

be constructed for classification of the excavated materials to ensure that

they are routed to the most economical disposal facility, while ensuring the

the disposal facility selected provides for adequate environmental protection.

Materials would be classified as Class I, Class II, or Class III. Classifi-

cation will be in accordance with the standards of the California Department

of Health Services and Regional Water Quality Control Board. The exact basis

of classification has not been determined. Materials would be excavated and

stockpiled at the classification facility pending the results of testing. In

addition, soils left in place would be tested to ensure removal in accordance

with the remediation decision rules.
I

Transport of Contaminated Materials. Excavated materials would be transported

to the appropriate disposal facility in lined and covered trucks or rail cars.

Trucks are assumed to have an 18 cubic yard capacity. Rail cars are assumed

to have a 64 cubic yard capacity. Liners and covers are required to prevent

loss of contaminated materials during transport. State and Federal trans-

portation requirements would dictate the manner in which the soils containing

high levels of heavy metals are shipped, including the size of trucks and the

loads that can be carried. An additional requirement is the no free liquids

regulation implemented under RCRA. Excavation in wetlands may require stock-

piling and air drying of some of the excavated materials. Trucks or rail cars

would be decontaminated after loading and prior to leaving the contaminated

areas.
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Contaminated Material Disposal. Class I, Class II, and Class III landfills

(Table 5.1) have been identified that can accept the contaminated materia S.

Materials will be handled in accordance with the requirements of each

landfill.

Grading, Drainage Improvements, and Revegetation. Grading, drainage improve-

ments and revegetation of wetlands in RASS 3 will be accomplished by contour-

ing the excavated area to an elevation that will support freshwater wetland

vegetation. Drainage improvements would also be made to ensure protection of

upstream and downstream property owners. Revegetation is expected to occur

naturally within a few months. The wetland will include a depression at the

west end of RASS 3 to trap sediments. Backfilling and/or soil amendments will

be applied during the grading process to expedite the revegetation process.

Operation and Maintenance. The operation and maintenance requirements

associated with the active remediation implemented under Alternative 3-3A are

minimal. The operation and maintenance program will be conducted for 5 years.

Maintenance will consist of an annual inspection and implementation of

required corrective actions to ensure that the grading and revegetation are

successful. Particular attention will be given to erosion control and vegeta-

tion colonization. A 30 year program of environmental monitoring including

surface water, soil and sediment, ground water, and wildlife studies

(described in Alternative 3-2) would be implemented.

6.3.4 Alternative 3-3C. Excavation/Immobilization/Disposal at Existing

Landfills/Reveget aton.

6.3.4.1 Description. An alternative to disposal in an existing licensed

Class I disposal facility is excavation, stabilization, and disposal in an

existing Class III disposal facility. This process effectively changes the

hazardous nature of the contaminated material, permitting it to be handled as

a non-hazardous material. The major components of this alternative include

the development of an effective chemical stabilization process, excavation of

contaminated materials, classification of materials, stabilization of the

excavated materials, transportation of the excavated materials to an existing
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Class III disposal facility, site grading and revegetation, and an environ-

mental monitoring program for RASS 3. Quantities associated with implementa-

tion of Alternative 3-3C are presented in Table A.18.
0

6.3.4.2 Implementation. The major steps in implementing Alternative 3-3C

are:

a. Development of a stabilization process;

b. Site preparation and support facilities; '

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Stabilization of contaminants;

f. Transport of contaminated materials to a licensed disposal area;

g. Disposal of the contaminated materials;

h. Grading, drainage improvements, and revegetation; and

i. Operation and maintenance, including an environmental monitoring

program.

Development of a Stabilization Process. The primary contaminants found in the

materials are the heavy metals. Chemical solidification/stabilization has

been proposed as a treatment method for immobilization of heavy metals. Typi-

cal solidification/stabilization methods include cement or pozzolanic pro-

cesses. Typical solidification/stabilization processes require the addition

of 25 to 100 percent by weight of chemicals. In the case of contaminated

soils, it may be necessary to add water to assure that the hydration reactions

on which most processes depend actually occur. Wetland soil material will

have extremely high concentrations of organic matter that may be difficult to

stabilize. A variety of processes may be appropriate for the immobilization

of metals in the excavated soils (EPA 1986a). Processes based on either

cement or pozzolanic addition have been shown to immobilize heavy metals in a

variety of matrices.

Appropriate regulatory agencies will be contacted to determine disposal

requirements for the stabilized materials. The California waste classifica-

tion system uses both a total and soluble criterion.. This complicates waste

reclassification since it is doubtful that chemical stabilization/

solidification processes can meet the total concentration criterion.
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Discussions with State agencies reveal that it is possible to obtain variances

(Tornatore 1988). Although formal delisting may not be required, it is

believed that regulatory agencies will require some special handling of mace-

rials. For cost estimating purposes, it is assumed that Class III disposal

will be acceptable. Concerns may be raised over the codisposal of the

solidified/stabilized materials In a Class III onvironment.

Site Preparation and Support Facilities. See Alternative 3-3A.

Excavation. See Alternative 3-3A.

Stabilization of Contaminated Material. The contaminated soils will be

stabilized by mixing with dry and possibly liquid reagents in a high powered

pug mill or similar device. The proportions of reagents required to ensure

stabilization will be determined in the previously described study to develop

the stabilization process. After blending, the mixture is allowed to cure for

at least 24 hrs before transport to the disposal facility.

Transport. See Alternative 3-3A.

Disposal. Stabilized materials will be transported to an existing Class III

landfill for final disposal.

Grading and Revegetation. See Alternative 3-3A.

Operation and Maintenance of Remediation Area. See Alternative 3-3A.

6.3.5 Alternative 3-3D. Excavation/Immobilization/Disposal at Monofill on

NWS Concord.

6.3.5.1 Description. An alternative to disposal in an licensed off-site

facility is excavation, stabilization, and disposal in a monofill located on

NWS Concord. The stabilization process effectively changes the hazardous

nature of the contaminated material, permitting it to be handled as a non-

hazardous material. The major components of this alternative include the

development of an effective chemical stabilization process, classification of
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the contaminated materials, excavation and stabilization of the excavated

imaterials, transportation of the materials to a monofill constructed on

NWS Concord, site grading and revegetation, construction of a monofill, an

environmental monitoring program for RASS 3, and monitoring of the monofill. 0

Quantities associated with implementation of Alternative 3-3D are presented in

Table A.22.

6.3.5.2 Implementation. The major steps in implementing Alternative 3-3D

are:

a. Development of a stabilization process;

b. Site preparation and support facilities; L

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Stabilization of excavated soils;

f. Construction of a monofill;

g. Transport of solidified/stabilized materials to the monofill;

h. Disposal of the solidified/stabilized materials;

i. Grading, drainage improvements, and revegetation;

J. Operatiun and maintenance, including an environmental monitoring

program for RASS 3;

k. Operation and maintenance of the monofill.

Development of a Stabilization Process. See Alternative 3-3C.

Site Preparation and Support Facilities. See Alternative 3-3A.

Excavation. See Alternative 3-3A.

Stabilization of Contaminated Material. See Alternative 3-3C.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). Because of concerns over

the long term durability of the solidified/stabilized soils, the monofill

would be constructed to meet Class I engineering standards. Note that Lutton
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et al (1987) found that none of the avai] ble monofill sites on NWS Concord

meet the State of California siting requirements for a Class I landfill. The

solidification/stabilization process, combined with an engineered monofili

constructed to Class I engineering requirements will provide a long term

secure environment for the treated soils.

The rational for applying Class I or RCRA requirements to a non-hazardous

material include extra protection of ground water, long term stability of the

treated soils, and generation of a conservative cost estimate for alternative

comparison. It is anticipated that the monofill will include a double liner,

leachate collection and treatment system, leak detection system, and a RCRA

type cap; however, final design features would be coordinated with the appro-

priate State and Federal agencies. Anticipated design features are illus-

trated on Plate 6.2. The monofill will require approximately 11 acres for

active disposal operations plus a 250 ft. buffer zone.

Transport. See Alternative 3-3A.

Disposal of Stabilized Soils. Solidified/stabilized soils and Class III mate-

rials excavated from the remediation area would be spread in 6-9 in. lifts and

compacted. Compaction requirements would be determined by a geotechnical

design to ensure that adequate strength is developed to support the cap and

overlying materials. Consideration may be given to using the monofill for

surface construction; however, close coordination with State and Federal

agencies would be required to determine restrictions on joint land use. Fol-

lowing completion of the remediation activities, the solidified/stabilized

soils would be covered with a cap meeting Class I or RCRA requirements.

Property records would be annotated to clearly delineate the location of the

monofill. Deed restrictions would be used to further protect against acci-

dental disturbance of the monofill.

,p

Grading and Revegetation. See Alternative 3-3A.

Operation and Maintenance of Remediation Area. See Alternative 3-3A.

]
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Operation and Maintenance of Monofill. Alternative 1-3D requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

6.3.6 Alternative 3-3E. Excavation/Soil 'ashing/Disposal at Existing

Landfills.

6.3.6.1 Description. An alternative to disposal in an existing licensed

Class I facility is excavation, soil washing, and disposal in an off-site

Class III disposal facility. The soil washing process effectively changes the

hazardous nature of the contaminated material, permitting it to be handled as

a non-hazardous material. The major components of this alternative include

the development of an effective soil washing process, testing of the contami-

nated materials, excavation and treatment of the excavated materials, trans-

portation of the contaminated materials to an appropriate off-site disposal

area, site grading, and revegeL--ion, and an environmental monitoring program.

Quantities associated with implementation of Alternative 3-3E are presented in

Table A.20.

6.3.6.2 Implementation. The major steps in implementing Alternative 3-3E

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;

f. Transport of decontaminated materials to a licensed disposal area;

g. Transport of residual sludges and spent liquors;

h. Disposal of the decontaminated materials;

i. Disposal of residual sludges and spent liquors;

j. Grading and Revegetation; and

k. Operation and maintenance, including an environmental monitoring

program for RASS 3.

Development of a Soil Washing Process. The primary contaminants found in

RASS 3 are the heavy metals. Laboratory and pilot scale tests will be
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required to determine the appropriate chemicals for washing of the contami-

nated soil materials. Such a study should be used to define the unit

processes required and their operational parameters, including the required

reagents and concentrations, temperatures, flows, volumes, etc. Actual mate-

rials from RASS 3 should be collected for these studies. Appropriate regula-

tory agencies will be nontacted to determine disposal requirements for the

decontaminated materials. Although formal delisting may not be required, it

is believed that regulatory agencies will require some special handling of

materials. For cost estimating purposes, it is assumed that Class III dis-

posal of the decontaminated soils will be acceptable. Soil washing technology

is somewhat conceptual and presents a high risk of failure. It should also be

noted that soil washing does not destroy the heavy metals, but simply removes

them from the soil and concentrates them into a reduced volume of sludge. It

is estimated that the volume of sludge will be twenty percent of the volume of

treated soil.

Site Preparation and Support Facilities. See Alternative 3-3A. In addition,

a soil treatment system would be constructed. The soil treatment system would

be designed on the basis of the pilot treatment study discussed above, but for

this feasibility analysis, it is assumed that the syster will consist of three

series upflow column reactors capable of washing 300 cubic yards of contami-

nated soil per day. The first column would wash the soil with an aqueous sur-

factant, the next column in the series would apply an acid solution, and the

final column in the series would apply a caustic solution to neutralize the

materials leaving the second column. The system would include the necessary

chemical mix tanks, pipes, valves, pumps, solids conveyors, and instrumenta-

tion and control systems. Most if not all of the systems components should be

skid mounted to ease installation and increase the possible salvage value.

The entire facility could be installed in a tension-fabric structure erected

over an asphalt concrete pad underlain by a synthetic membrane with low

permeability. Pilot studies may indicate that a simpler system would be suf-

ficient for adequate treatment.

Excavation. See Alternative 3-3A.

Classification of Materials. See Alternative 3-3A.
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Treatment of Contaminated Soils. The contaminated soils will be treated in

the soil washing system. This work includes conveyance of the excavated

materials from the storage structure to the treatment plant, treatment of the

contaminated soils, and treatment/recycle/disposal of the spent washing

reagents. The contaminated washing reagents will be shipped off-site for dis-

posai in a Class I disposal tacility. The possibility of recycling reagents

to the greatest extent possible will be investigated during the pilot study.

Since the spent reagents will be liquids, they will be chemically solidified/ 5

stabilized prior to disposal.

Transport of Treated Soils. Assuming that the soil washing process works, the

treated soils could be handled as a "clean soil material" without special 5

restrictions. However, for planning purposes, it is assumed that the treated

soils can be handled as a Class III material. Decontaminated soils would be

transported to the monofill in lined and covered trucks.

Transport of Residual Sludges. Residual sludges and spent liquors from the

soil washing process will be transported to an existing Class I disposal

facility using either truck or rail transportation. Trucks or rail cars would

be lined and covered.

Disposal of Decontaminated Soils. Decontaminated materials will be trans-

ported to a Class III landfill for final disposal.

Disposal of Residual Sludges. Residual sludges and spent soil washing liquors

will be disposed of in existing Class I disposal facilities.

Grading and Revegetation. See Alternative 3-3A.

Operation and Maintenance of Remediation Area. See Alternative 3-3A. 5-

6.3.7 Alternative 3-3F. Excavation/Soil Washing/Disposal at Monofill on

NWS Concord..A

6.3.7.1 Description. An alternative to disposal in an existing licensed

Class III disposal facility is excavation, soil washing, and disposal in a
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Class III disposal facility located on NWS Concord. The soil washing process

effectively changes the hazardous nature of the contaminated material, pe -

mitting it to be handled as a non-hazardous material. The major components of

this alternative include the development of an effective soil washing process,

classification of the contaminated materials, excavation and treatment of the

excavated materials, transportation of the contaminated materials to an

appropriate disposal area, backfilling of excavated areas, site grading and

revegetation, construction of a monofill, and an environmental monitoring

program. Quantities associated with implementation of Alternative 3-3F are

presented in Table A.21.

6.3.7.2 Implementation. The major steps in implementing Alternative 3-3F

are:

a. Development of a soil washing process;

b Site preparation and surport facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;

e. Treatment of contaminated materials;

f. Construction of a monofill on NWS Concord;

g. Transport of decontaminated materials to the disposal area;

h. Transport of residual sludges and spent liquors;

I. Disposal of the decontaminated materials;

J. Disposal of residual sludges and spent liquors;

k. Grading and revegetation;

1. Operation and maintenance, including an environmental monitoring

program for the remediation area; and

m. Operation and maintenance of the monofill.

Development of a Soil Washing Process. See Alternative 3-3E.

Site Preparation and Support Facilities. See Alternative 3-3E.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate

sites were investigated by WES (Lutton et al 1987). If successful, the soil

6.58



washing process would remove the contaminants from the soils and concentrate

them in residual sludges. Although it is conceivable that the soil washing

process could produce a "clean" soil suitable for unrestricted use, for pur-

poses of this FS it is assumed that a monofill for disposal of the treated

soils would be constructed to meet Class III engineering standards. The

monofill will require approximately 11 acres for active disposal operations

plus a 250 ft. buffer zone.

Excavation of Contaminated Soils. See Alternative 3-3A.

Classification of Contaminated Soils. See Alternative 3-3A.

Treatment of Contaminated Material. See Alternative 3-3E.

Transport of Treated Soils. See Alternative 3-3E.

Transport of Residual Sludges. See Alternative 3-3E.

Disposal of Treated Soils. The soils would be transported to the monofill and

placed in 6-9 in. lifts and compacted. Compaction requirements would be based

on the characteristics of the treated soil and would be sufficient to provide

support for overlying materials and a Class III cover.

Disposal of Residual Sludges. See Alternative 3-3E.

0.

Grading and Revegetation. See Alternative 3-3A.

Operation and Maintenance of Remediation Area. See Alternative 3-3A.

Operation and Maintenance of Monofill. Alternative 3-3F requires long term

operation and maintenance of the monofill. Operation and maintenance activi-

ties will be conducted in accordance with State and Federal requirements.

.
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6.4 Remedial Action Subsite 4

6.4.1 Alternative 4-1. No Action.

6.4.1.1 Description. The no action alternative involves no active remedia-

tion activities. Soils containing high levels of heavy metals (exceeding

TTLC/STLC criterion) and low soil pi1 values would be left in the "as is" con-

dition. No environmental monitoring, other than the proposed surface water

and ground water investigation (US Navy 1987) would be implemented. However,

some miscellaneous activities would be implemented to provide minimum protec-

tion to the public health. Contaminated areas would be posted and property

inventories would be appropriately annotated. Actual on site work would be

limited to posting contaminated areas with appropriate warning signs.

Quantities associated with implementation of Alternative 4-1 are presented in

Table A.22.

6.4.1.2 Implementation. The major steps in implementing the no action alter-

native are:

a. Development of a contaminated area notification plan,

b. Posting the contaminated area with appropriate signs,

c. Annotation of property records, and

d. Annual inspection and maintenance of posted areas.

Development of Notification Plan. A detailed plan would be developed to

ensure that adequate notification is provided to persons on NWS Concord and

the general public concerning the presence of contamination on RASS 4.

Posting of Contaminated Areas. Contaminated areas would be posted with appro-

priate signs to warn both authorized personnel and potential trespassers of

the presence of contamination.

Annotation of Property Records. Property records would be annotated to

identify the location of the contaminated areas in RASS 4.
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Annual Inspection and Maintenance. An annual inspection of RASS 4 would be

conducted. Maintenance of warning signs would be conducted during this annual

inspection.

6.4.2 Alternative 4-2. Environmental Monitoring

6.4.2.1 Description. The environmental monitoring alternative features the

no action alternative, i.e., no active remedial action measures (except post-

ing of contaminated areas) combined with environmental monitoring. Materials

containing high levels of heavy metals and low pH values would be left in

place. An environmental monitoring program would be implemented to period-

ically evaluate the environmental status of RASS 4. This monitoring program

would be oriented to the analysis of environmental changes caused by migration

of contaminants from the areas of high metal content. The environmental moni-

toring alternative (Alternative 4-2) would implement a program of surveillance

and monitoring of soil and sediments, surface water, ground water, and biota A
on RASS 4. The environmental monitoring program is designed to emphasize

either 1) those areas of environmental concern identified during the RI or

2) concerns raised by State regulatory agencies. Monitoring would be con-

ducted in two phases.

Phase 1 sampling emphasizes the collection of data on the characteristics of

the soil and sediments, surface water, and ground water located on RASS 4 and
also implements a program of plant and -tregetation observation. The Phase I

sampling program would be conducted annually during the first five years fol-

lowing implementation of this alternative. Assuming no adverse impacts are

identified that would necessitate implementation of an active remedy, Phase 1

sampling would be conducted every five years thereafter. This five year

increment is consistent with the five year review required by SARA.

Phase 1. Soil and Sediment Sampling. Surface soil samples from the 0 to

12 in. depth would be collected and analyzed for arsenic, cadmium, copper, .

lead, selenium, and zinc. Sampling locations would correspond as closely as

possible to those locations sampled by Lee et al. (1986). Additional samples

would be collected over the remainder of the RASS in the most probable direc- %

tion of contaminant migration. Soil metal concentrations would be compared to 0
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those of previous samples, thus allowing an evaluation of the potential for

contaminant migration and adverse impacts on the public health and the

environment. For planning purposes, four soil samples would be collected on

RASS 4 during each sampling episode.

Phase 1. Surface Water. Surface water samples would be collected at three

locations in the creek and wetlands adjacent to RASS 4, two reference areas

(BK 1331 and BK 1333) where biomonitoring was previously conducted, and a

third reference area upstream of RASS 4. Water samples would be collected

following a period of rainfall. Each sample would be analyzed for total and

dissolved arsenic, cadmium, copper, lead, selenium, and zinc to evaluate the

mobility of both bound and soluble metals.

Phase 1. Ground Water. Ground water samples would be collected from three

monitoring wells. Samples would be analyzed for both total and dissolved

arsenic, cadmium, copper, lead, selenium, and zinc.

Phase 1. Wildlife Observation. Observation of wildlife would be conducted

once annually. Permanent transects would be established.

Phase 1. Vegetation Observation. Observations of vegetation would be con-

ducted twice annually. Permanent transects would be established.

Phase 1. Site Conditions. Observations of general site conditions would be

conducted.

Phase 2 sampling is oriented towards the evaluation of animal and plant pop-

ulations on the RASS. Phase 2 monitoring for RASS 4 includes: clam bioac-

cumulation studies, vegetation bioaccumulation studies, and earthworm

bioaccumulation studies.

Phase 2. Clam Bioaccumulation. Clam bioaccumulation studies would be con-

ducted at the six locations selected for surface water monitoring.

Phase 2. Vegetation Bioaccumulation. Samples of vegetation would be col-

lected to evaluate trends of heavy metal uptake. The number of samples would C...
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be based on the number of soil samples collected in the Phase I sampling

program. For planning purposes, it is assumed that four samples of vegetation

would be collected during each sampling episode.

Phase 2.: Earthworm Bioaccumulation. Earthworm bioaccumulation studies would

be conducted to evaluate trends in heavy metal release through the biological

pathway. For planning purposes, it is assumed that bioaccumulation studies

would be conducted on four soil samples.

A report would be prepared describing the results of sampling and making rec-

ommendations for additional monitoring of remedial actions. The report will

also contain an assessment of physical changes in the contaminated areas,

i.e., natural improvement or degradation in habitats, man-made alterations,

etc. Quantities associated with implementation of Alternative 4-2 are

presented in Table A.23.

6.4.2.2 Implementation. The major steps required for implementing this

alternative are:

a. Design of a detailed sampling and analysis program,

b. Development of action levels and associated responses,

c. Conduct of a systematic sampling and analysis program, and

d. Implementation of additional remedial actions as required.

N

Detailed Sampling and Analysis Plan. A detailed sampling and analysis plan %

will be developed for the RASS. At a minimum, this plan will include a

detailed schedule of sampling times, locations, procedures, and analyses. The

plan would be prepared to meet the current requirements of regulatory agencies

for the preparation of such plans. The plan would also include a detailed

Quality Assurance Project Plan (QAPP) and Site Safety Plan (SSP).

The sampling and analysis program to be developed by this plan is generally

described below.

Development of Action Levels. One of the purposes of environmental monitoring

is to identify the need for additional positive actions for site remediation.

A precursor to this activity is the development of action levels and
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associated responses. A detailed plan would be developed to identify action

levels and remedial actions that will be triggered if the action levels a-

exceeded.

Systematic Sampling and Analysis. The requirements of the detailed sampling

and analysis plan would be implemented.

Implementation of Active Remedial Actions. If triggered by the results of

environmental monitoring, active remedial action measures would be executed.

6.4.3 Alternative 4-3A. Excavation/Disposal at Existing Landfills

6.4.3.1 Description. The objective of Alternative 4-3A is to remove the con-

taminated material from active migration pathways and to dispose of them in an

acceptable manner. The excavation and disposal in existing landfills option

consists of excavating contaminated materials followed by disposal at an

appropriately permitted existing disposal facility. Appropriate facilities

willing to take each class of contaminated materials have been located and are

presented in Table 5.1. The primary means of transportation for planning

purposes will be in lined and covered dump trucks or rail cars. The -

excavation would be regraded and revegetated. The major components of this

alternative consists of the excavation of soils in which the metal content

exceeds the TTLC/STLC criterion, transportation of contaminated materials to

an existing disposal facility, disposal of contaminated materials, lining of

low pH soils, regrading and revegetation, and an environmental monitoring

program. Quantities for major tasks associated with implementation of

Alternative 4-3A are presented in Table A.24.

6.4.3.2 Implementation. The major steps in implementing the excavation and

off-site disposal alternative are:

a. Site preparation and support facilities;

b. Excavation of contaminated materials;

c. Classification of contaminated materials;

d. Transport of contaminated materials to a licensed disposal area;

e. Disposal of the contaminated materials;
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f. Grading and revegetation; and

g. Operation and maintenance

Site Preparation and Support Facilities. RASS 4 would be prepared for reme-

dial construction activities by performing a detailed ground survey and con-

structing access roads, haul roads, and parking areas. An equipment/personnel

decontamination area would be constructed near the entrance to RASS 4. This

facility would be equipped with a high-pressure spray washer. Cleaning water

would be collected and either treated or shipped off site if required.

Trailers would be brought to the site to provide space for offices, locker M

rooms, laboratory and storage. Portable chemical toilets would be used to

satisfy sanitary requiements.

Excavation. Approximately 0.56 acres of soil containing high levels (exceed-

ing TTLC/STLC criterion) will be excavated to a depth of 1 ft. An additional

0.31 acres containing soils with a pH less than 5.5 would be treated with

lime. Excavated soils will be transported to a temporary storage and classi-

fication facility.

The major concerns are the health and safety aspects associated with the exca-

vation of contaminated materials. The primary concerns include the health and

safety aspects of excavating contaminated materials and the load bearing

capacity of the materials being excavated. In addition, extreme care must be

taken to ensure that those areas not subject to active remediation are not

disturbed unnecessarily.

The primary hazard to workers performing the excavation of contaminated mate-

rials will be through skin contact and inhalation of dusts containing contam-

inants. Workers may require respiratory protection from fugitive dust.

Materials Classification. The decision rules described in section 3.4.3.4

require excavation of Class I materials only. Therefore, materials classifi-

cation will be evaluated during concept design. If proven to be economically

advantageous, a materials classification scheme will be implemented. A

facility will be constructed for classification of the excavated materials to

ensure that they are routed to the most economical disposal facility, while
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ensuring that the disposal facility selected provides for adequate environ-

mental protection. Materials would be classified as Class I, Class II, o

Class III. Classification will be in accordance with the standards of the

California Department of Health Services and the Regional Water Quality Con-

trol Board. The exact basis of classification has not been determined. Mate-

rials would be excavated and stockpiled at the classification facility pending

the results of TTLC/STLC testing. In addition, soils left in place would be

treated to ensure removal in accordance with the remediation decision rules.

Transport of Contaminated Materials. Excavated materials would be transported

to the appropriate disposal site in lined and covered trucks or rail cars.

Trucks are assumed to have an 18 cubic yard capacity. Rail cars are assumed

to have a 64 cubic yard capacity. Liners and covers are required to prevent

loss of contaminated materials during transport. State and Federal

transportation requirements would dictate the manner in which the soils con-

taining high levels of heavy metals are shipped, including the size of trucks

and the loads that can be carried. An additional requirement is the no free

liquids reguiaLiu iipiemented under RCRA. Trucks would be decontaminated

after loading and prior to leaving the contaminated areas.

Contaminated Material Disposal. Class I, Class II, and Css TII1 landfills

(Table 5.1) have been identified that can accept the contaminated materials.

Materials will be handled in accordance with the requirements of each

landfill.

Grading and Revegetation. The site will be regraded to approximate existing

contours. Limited backfilling with top soil may be required. Revegetation

will be mechanized to the greatest extent possible; however, some hand work

may be required. Fill material, provided it is topsoil, should have adequate

organic matter and other nutrients essential for plant growth. However, soil

amendments such as natural fertilizers (e.g. cow manure) or commercial fertil-

izers and mulch may have to be added and mixed with the fill material.

Operation and Maintenance. The operation and maintenance requirements asso-

ciated with the active remediation implemented under Alternative 4-3A are min-

imal. The maintenance program will be conducted for five years. Maintenance
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will consist of an annual inspection and implementation of required corrective

actions to ensure that the grading and revegetation are successful. Partic-

ular attention will be given to erosion control and vegetation colonization.

Operations will include a 30 year program of environmental monitoring

(described in Alternative 4-2). Environmental monitoring program will also

include an evaluation of those contaminated areas not selected for active

remediation at this time. If, after 5 years, monitoring indicates that there

is no adverse impact to the public health or environment, intensive operation

and maintenance activities will be discontinued after five years. However, a

site status review will be conducted every five years.

6.4.4 Alternative 4-3C. Excavation/Immobilization/Disposal at Existing

Landfills

6.4.4.1 Description. An alternative to disposal in an existing licensed

Class I disposal facility is excavation, stabilization, and disposal in an

existing Class III disposal facility. This process effectively changes the

hazardous nature of the material, permitting it to be handled as a non- p

hazardous material. The major components of this alternative include the

development of an effective chemical stabilization process, excavation of

contaminated materials, classification of materials, stabilization of the

excavated materials, transportation of the stabilized materials to an existing

Class III disposal facility disposal of stabilized materials, liming low pH

areas, site grading and revegetation, and an environmental monitoring program.

Quantities associated with implementation of Alternative 4-3C are presented in

Table A.25.

6.4.4.2 Implementation. The major steps in implementing Alternative 4-3C S

are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials; k

e. Stabilization of contaminants;

f. Transport of contaminated materials to a licensed disposal area;

g. Disposal of the contaminated materials;
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h. Backfilling excavated areas with clean material;

i. Liming areas with low soil pH;

J. Grading and revegetation; and

k. Operation and maintenance.

Development of a Stabilization Process. The primary contaminants found in the

contaminated materials or RASS 4 are the heavy metals. Chemical

solidification/stabilization has been proposed as a treatment method for

immobilization of heavy metals. Arsenic, however, has proven to be difficult

to immobilize. Typical solidification/stabilization methods include cement or

pozzolanic processes. Typical solidification/stabilization processes require

the addition of 25 to 100 percent by weight of binder. In the case of con-

taminated soils, it may be necessary to add water to assure that the hydration

reactions occur. A variety of processes may be appropriate for the immobili-

zation of metals in soils (USEPA 1986a). Processes based on either cement,

pozzolan and/or proprietary chemical addition have been shown to immobilize 1

heavy metals in a variety of matrices. Appropriate regulatory agencies will

be contacted to determine disposal requirements for the stabilized materials.

The California waste classification system uses both a total and soluble cri-

terion. This complicates waste reclassification since it is doubtful that -

chemical solidificatiurn,'stabilization processes can meet the total concentra-

tion criterion. Discussions will State agencies reveal that it is possible to

obtain variances and special waste designations (Tornatore 1988). Although

formal delisting may not be required, it is believed that regulatory agencies

will require some special handling of materials. For cost estimating pur-

poses, it is assumed that Class III disposal will be acceptable. Concerns may

be raised over the codisposal of the solidified/stabilized materials in

Class III environment. N

Site Preparation and Support Facilities. See Alternative 4-3A.

Excavation. See Alternative 4-3A.

Stabilization of Contaminated Material. Excavated soils will be stabilized by

mixing with dry and possibly liquid reagents in a high powered pug mill or

similar device. The proportions of reagents required to ensure stabilization
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will be determined in the previously described study to develop the stabiliza-

Lion process. After blending, the mixture is allowed to cure for at least

24 hrs before transport to the final disposal area.

Transport of Stabilized Materials. See Alternative 4-3A. Transportation

would be limited to trucks.

Disposal of Stabilized Materials. Stabilized materials will be transported to

an existing Class III landfill for final disposal.

Grading and Revegetation. See Alternative 4-3A.

Operation and Maintenance of On Site Facilities. See Alternative 4-3A.

6.4.5 Alternative 4-3D. Excavation/Immobilization/Disposal at Monofill on

NWS Concord.

6.4.5.1 Description. An alternative to disposal in an existing licensed

disposal facility is excavation, stabilization, and disposal in a monofill

located on NWS Concord. The stabilization process effectively changes the

hazardous nature of the contaminated material, permitting it to be handled as

a non-hazardous material. The major components of this alternative include

the development of an effective chemical stabilization process, classification

of the contaminated materials, excavation and stabilization of the excavated

materials, transportation of the stabilized materials to a monofill on

NWS Concord, disposal of stabilized materials, site grading and revegetation,

construction of a monofill, an environmental monitoring program for RASS 4,

and monitoring of the monofill. Quantities associated with implementation of

Alternative 4-3D are presented in Table A.26.

6.4.5.2 Implementation. The major steps in implementing Alternative 4-3D

are:

a. Development of a stabilization process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materials;
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e. Stabilization of excavated soils; ,1

f. Construction of monofill; , -.

g. Transport of solidified/stabilized materials to the monofill;

h. Disposal of the solidified/stabilized materials; ,

i. Grading and revegetation;

J. Operation and maintenance, including an environmental monitoring

program on RASS 4; and

k. Operation and maintenance of the monofill.

Development of a Stabilization Process. See Alternative 4-3C.

Site Preparation and Support Facilities. See Alternative 4-3A.

Excavation. See Alternative 4-3A.

Stabilization of Contaminated Material. See Alternative 4-3C. -

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate site

were investigated by WES (Lutton et al 1987). Because of concerns over the

long term durability of the solidified/stabilized soils, the monofill would be

constructed to meet Class I engineering standards. Note that Lutton et al

(1987) found that none of the available monofill sites on NWS Concord meet the I

State of California siting requirements for a Class I landfill. The

solidification/stabilization process, combined with an engineered monofill

constructed to Class I engineering requirements will provide a long term

secure environment for the treated soils.

The rational for applying Class I or RCRA requirements to a non-hazardous

material include extra protection of ground water, long term stability of the

treated soils, and generation of a conservative cost estimate for alternative

comparison. It is anticipated that the monofill will include a double liner,

leachate collection and treatment system, leak detection system, and a RCRA

type cap; however, final design features would be coordinated with the

appropriate State and Federal agencies. Anticipated design features are
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illustrated on Plate 6.2. The monofill will require approximately 8 acres for

active disposal plus a 250 ft. buffer zone.

Transport. See Alternative 4-3A.

Disposal of Stabilized Soils. Solidified/stabilized soils and Class III mate-

rials excavated from the remediation area would be spread in 6-9 in. lifts and

compacted. Compaction requirements would be determined by a geotechnical

design to ensure that adequate strength is developed to support the cap and

ovcrlying matcrials. Consideration may be given to using the monofill for

surface construction; however, close coordination with State and Federal

agencies would be required to determine restrictions on joint land use. Fol-

lowing completion of the remediation activities, the solidified/stabilized

soils would be covered with a cap meeting Class I or RCRA requirements.

Property records would be annotated to clearly delineate the location of the

monofill. Deed restrictions would be used to further protect against

accidental disturbance of the monofill.

Backfilling of Excavated Areas. See Alternative 4-3A.

Grading and Revegetation. See Alternative 4-3A.

Operation and Maintenance of Remediation Area. See Alternative 4-3A. K

Operation and Maintenance of Monofill. Alternative i-3D requires long term

operation and maintenance of the monofill. Operation and maintenance activi- .4

ties will be conducted in accordance with State and Federal requirements.

6.4.6 Alternative 4-3E. Excavation/Soil Washing/Disposal at Existing

Landfills.

6.4.6.1 Description. An alternative to disposal in a licensed Class I dis-

posal facility is excavation, soil washing, and disposal in an existing

Class III disposal facility. The soil washing process effectively changes the .

hazardous nature of the contaminated material, permitting it to be handled as

a non-hazardous material. The major components of this alternative include
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the development of an effective soil washing process, testing of the contami-

nated materials, excavation and treatment of the excavated materials, tra s- %

portation of the contaminated materials to an appropriate off-site disposal a.

area, backfilling of excavated areas, site grading, site revegetation, and a

site restoration. Quantities associated with implementation of Alterna-

tive 4-3E are presented in Table A.27.

6.4.6.2 Implementation. The major steps in implementing Alternative 4-3E

are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classificption of contaminated materials;

e. Treatment of contaminated materials;

f. Transport of decontaminated materials to a licensed disposal area;

g. Transport of residual sludges and spent liquors;

h. Disposal of the decontaminated materials;

i. Disposal of residual sludges and spent liquors;

J. Grading and revegetation; and

k. Operation and maintenance, including an environmental monitoring

program for RASS 4.

Development of a Soil Washing Process. The primary contaminants found in the_

materials are the toxic metals and arsenic. Laboratory and pilot scale tests

will be required to determine the appropriate chemicals for washing of the

contaminated soil materials. Such a study should be used to define the unit

processes required and their operational parameters, including the required

reagents and concentrations, temperatures, flows, volumes, etc. Actual mate-

rials from RASS 4 should be collected for these studies. Appropriate regula-

tory agencies will be contacted to determine disposal requirements for the

decontaminated materials. Although formal delisting may not be required, it

is believed that regulatory agencies will require some special handling of -

materials. For cost estimating purposes, it is assumed that Class III dis-

posal will be acceptable. Soil washing technology is somewhat conceptual and %

presents a high risk of failure. It should also be noted that soil washing

does not destroy the heavy metals, but simply removes them from the soil and
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concentrates them into a reduced volume of sludge. It is estimated that the

volume of sludge will be twenty percent of the volume of treated soil.

Site Preparation and Support Facilities. See Alternative 4-3A. In addition,

a soil treatment system would be constructed. The soil treatment system would

be designed on the basis of the pilot treatment study discussed above, but for

this feasibility analysis, it is assumed that the system will consist of three

series upflow column reactors capable of washing 300 cubic yards of contami-

nated soil per day. The first column would wash the soil with an aqueous sur-

factant, the next column in the series would apply an acid solution, and the

final column in the series would apply a caustic solution to neutralize the

materials leaving the second column. The system would include the necessary

chemical mix tanks, pipes, valves, pumps, solids conveyors, and instrumenta-

tion and control systems. Most if not all of the systems components should be

skid mounted to ease installation and increase the possible salvage value.

The entire facility could be installed in a tension-fabric structure erected

over an asphalt concrete pad underlain by a syntLetic membrane with low

permeability. Pilot studies may indicate that a simpler system would be suf-

ficient for adequate treatment.

Excavation. See Alternative 4-3A.

Classification of Materials. See Alternative 4-3A.

Treatment of Contaminated Soils. The contaminated soils will be treated in

the soil washing system. This work includes conveyance of the excavated mate-

rials from the storage structure to the treatment plant, treatment of the con-

taminated soils, and treatment/recycle/disposal of the spent washing reagents.

The contaminated washing reagents will be shipped off-site for disposal in a

Class I disposal facility. The possibility of recycling reagents to the

greatest extent possible will be investigated during the pilot study. Since

the spent reagents will be liquids, they will be chemically solidified/

stabilized prior to disposal. C-.

Transport of Treated Soils. Assuming that the soil washing process works, the

treated soils could be handled as a "clean soil material" without spezial S
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restrictions. However, for planning purposes, it is assumed that the treated

soils can be handled as a Class III material. Decontaminated soils would be

transported to the monofill in lined and covered trucks.

Transport of Residual Sludges. Residual sludges and spent liquors from the

soil washing process will be transported to an existing Class I disposal

facility using either truck or rail transportation. Trucks or rail cars would

be lined and covered.

Disposal of Treated Soils. Decontaminated materials will be transported to a

Class III landfill for final disposal.

Disposal of Residual Sludges. Residual sludges and spent soil washing liquors

will be disposed of in existing Class I disposal facilities.

Grading and Revegetation. See Alternative 4-3A.

Operation and Maintenance of Remediation Area. See Alternative 4-3A.

6.4.7 Alternative 4-3F. Excavation/Soil Washing/Disposal at Monofill on NWS

Concord.

6.4.7.1 Description. An alternative to disposal in an existing licensed

Class Ill disposal facility is excavation, soil washing, and disposal in a

Class III disposal facility located on NWS Concord. The soil washing process

effectively changes the hazardous nature of the contaminated material, per-

mitting it to be handled as a non-hazardous material. The major components of

this alternative include the development of an effective soil washing process,

classification of the contaminated materials, excavation and treatment of the

excavated materials, transportation of the contaminated materials to an appro-

priate disposal area, backfilling of excavated areas, site grading and

revegetation, construction of a monofill, and an environmental monitoring

program. Quantities associated with implementation of Alternative 4-3F are

presented in Table A.28.
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6.4.7.2 Implementation. The major steps in implementing Alternative 4-3F

.PC*" are:

a. Development of a soil washing process;

b. Site preparation and support facilities;

c. Excavation of contaminated materials;

d. Classification of contaminated materialL;

e. Treatment of contaminated materials;

f. Construction of a monofill on NWS Concord;

g. Transport of decontaminated materials to the disposal area;

h. Transport of residual sludges and spent liquors;

i. Disposal of the decontaminated materials;

j. Disposal of residual sludges and spent liquors;

k. Grading, and Revegetation;

1. Operation and maintenance, including an environmental monitoring

program for the remediation area; and

m. Operation and maintenance of the monofill.

Development of a Soil Washing Process. See Alternative 4-3E.

Site Preparation and Support Facilities. See Alternative 4-3E.

Construction of a Monofill. A monofill would be constructed on NWS Concord.

The facility would be constructed in accordance with State and Federal

requirements. The site has not been selected; however, several candidate site

were investigated by WES (Lutton et al 1987). If successful, the soil washing :

process would remove the contaminants from the soils and concentrate them in .

residual sludges. Although it is conceivable that the soil washing process

could produce a "clean" soil suitable for unrestricted use, for purposes of

this FS it is assumed that a monofill for disposal of the treated soils would

be constructed to meet Class III engineering standards. The monofill will

require approximately 7 acres for active disposal plus a 250 ft. buffer zone.

Excavation of Contaminated Soils. See Alternative 4-3C. V

Classification of Contaminated Soils. See Alternative 4-3A.
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Treatment of Contaminated Soils. See Alternative 4-3E.

Transport of Treated Soils. See Alternative 4-3E. !
Transport of Residual Sludges. See Alternative 4-3E.

Disposal of Treated Soils. The soils would be transported to the monofill and

placed in 6-9 in. lifts and compacted. Compaction requirements would be based

on the characteristics of the treated soil and would be sufficient to provide

support for overlying materials and a Class III cover.

Disposal of Residual Sludges. See Alternative 4-3E.

Grading and Revegetation. See Alternative 4-3A.

Operation and Maintenance of Remediation Area. See Alternative 4-3A.

Operation and Maintenance of Monofill. Alternative 1-3F requires long term

operation and maintenance of the monofill. Operation and maintenance activi- .,

ties will be conducted in accordance with State and Federal requirements.

6.4.8 Alternative 4-4A. Source Isolation/Soil Cap

6.4.8.1 Description. This alternative examines the use of a topsoil/

vegetative cover to reduce the possibility of erosion and direct contact with

the contaminated soil materials. The contaminated soil material located on

the various sites will not be removed. A natural soil cover would be placed

over the contaminated areas. The primary components of this alternative

include the placement of a soil cover, grading, and revegetation of the sites.

The quantities of materials required to implement this alternative are listed

in Table A.29.

6.4.8.2 Implementation. The major steps in implementing this alternative

are:

a. Site preparation and support facilities;

b. Placement of cover, site grading, and revegetation; and .
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c. Site maintenance and monitoring.

Site Preparation and Support Facilities. The various sites would be prepared

for construction activities by performing a detailed ground survey of each

site and constructing temporary access roads, haul roads, and parking areas.

An equipment/personnel decontamination area would be constructed near the

entrance to each site. This facility would be equipped with a high-pressure

spray washer. Cleaning water would be collected and either treated or shipped

off site if required. Trailers would be brought to the site as required to

provide space for offices, locker rooms, laboratories, and storage as

required. Portable chemical toilets would be used to satisfy sanitary

requirements.

Placement of Cover, Site Grading, and Revegetation. The various sites would

be covered with 2 feet of compacted select fill material and graded to promote

runoff. Following grading and compacting, 2 feet of topsoil would be placed

uniformly over the sites to facilitate the establishment of vegetation. The

addition of 2 feet of top soil will ensure the long term success of the pro-

4! posed shallow rooted vegetation. The topsoil would be minimally compacted.

After topsoil placement is complete, a mixture of shallow-rooted grasses would

be established to stabilize the surface against erosion, improve the appear-

ance of the sites, and reduce maintenance requirements.

Site Maintenance and Monitoring. The operation and maintenance program for

Alternative 4-4A will be conducted in perpetuity. Maintenance will consist of

an annual inspection and implementation of required corrective actions to

ensure that the grading and revegetation efforts are successful. Particular

attention will be given to erosion control. Maintenance will be more inten-

sive during the first 5 years or until the vegetative covers are established.

Maintenance of the vegetative ground cover (e.g., mowing, seeding and mulch-

ing, replacing soil, and fertilizing) may be required to prevent exposure of

contaminated materials. Control of deep rooted vegetation would be con-

trolled. Operation will include a program of environmental monitoring

including surface water, sediment, ground water, and biota (to include wild-

life) (described in Alternative 4-2). Environmental monitoring will include

*. an evaluation of those contaminated areas not selected for remediatlon.4:.
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6.4.9 Alternative 4-4B. Source Isolation/RCRA Cap

6.4.9.1 Description of Alternative 4-4B. This alternative examines the use

of a multilayered cover (RCRA cap) to reduce the possibility of erosion and

direct contact with the contaminated soil material. This alternative consists

of raising the surface of the sites and regrading to provide a base for a RCRA

cap design. The RCRA cap will include a 2 ft thick impermeable (10- 7) clay

layer, a 12 inch drainage layer, a 20 mil synthetic membrane with bedding, and

a 2 ft layer of topsoil. Finally, the cover will be graded and revegetated.

A cross section of the RCRA cap is illustrated in Plate 5.3. The quantities

of materials required to implement this alternative are presented in

Table A.30.

After the sites have been prepared for cap construction, a 2 ft thick low

permeability layer would be placed directly on the prepared surface. It would

be placed and compacted to form a continuous blanket with a hydraulic con-

ductivity less than 10-  cm/s. The drainage layer of compacted sand

(hydraulic conductivity greater than 10- 7 cm/2) would be placed on top of the

synthetic membrane. The drainage layer would be designed so that collected

water flows freely in the lateral direction to minimize the head on the low

permeability layer. A 2 ft layer of topsoil would be placed over the drainage

layer. This thickness of topsoil would ensure that the impermeable layer and

drainage layer are protected from desiccation and other surface activities.

The top-soil would also optimize conditions for the establishment of a vegeta-

tive cover designed to: stabilize the soil against wind and water erosion;

reduce runoff through interception, infiltration, uptake and transpiration;

protect the drainage and impermeable layer; improve the appearance of the

sites; and reduce long term maintenance requirements.

Construction of the cover would be sequenced to reduce environmental impacts,

particularly in the wetland areas. Appropriate erosion control procedures

would be implemented during construction to minimize off site migration of

contaminants. Cover materials would be transported to the site by truck.

Once at the sites, materials would be spread and compacted by conventional

earthwork equipment. It is assumed for cost purposes that suitable cover

materials can be located within 25 miles of the NWS Concord. The cover
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materials would be spread in loose lifts 6 to 8 inches deep and compacted to

the required density. The sites will be revegetated with plant species

suitable for the area. Salt tolerant species will be selected for use in the

former wetland areas.

6.4.9.2 Implementation of Alternative 4-4B. The major steps in implementing

this alternative include:

a. Site preparation and support facilities;

b. Filling and grading the sites;

c. Construction of the multilayered cover;

d. Site maintenance and monitoring.

Site Preparation and Support Facilities. Site preparation and support facil-

ities would bc sl=ilar to those described in Alternative 4-4A. Additional

geotechnical studies will be conducted to determine the stability of the pro-

posed cover under seismic forces and long term erosion. This will be partic-

ularly important in the wetland areas.

4 Filling and Grading of the Sites. Prior to constructing the RCRA cap, the

sites will be graded and filled with compacted select material to provide a

suitable structural base for the cap.

Construction of Multilayered Cover. A multilayered cover would be used to

reduce surface water infiltration into the disposed materials and to minimize

erosion and direct contact with contaminated soil material. The RCRA cap

includes four functionally distinct layers. A low permeability layer of clay

would be placed over the surface of the sites to minimize surface water

infiltration. A synthetic membrane and appropriate bedding would be placed

over the synthetic membrane to facilitate drainage of water reaching the sur-

face of the synthetic membrane. The upper most layer of the cover would con-

sist of topsoil supporting shallow rooted revegetation as a protective

covering.

Site Maintenance and Monitoring. See Alternative 4-4A.
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7.0 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES

This section presents a detailed evaluation of each of the alternatives that

passed the initial screening process described in Section 5. The detailed

evaluation of alternatives discusses the desirability of implementing an

alternative in terms of technical feasibility, environmental considerations,

institutional considerations, public health considerations, and cost. The

detailed analysis of each alternative includes the following (NCP Sec-

tion 300.68(h)).

a. Refinement and detailed description of the alternative, with emphasis

on technology (Section 6);

b. Evaluation in terms of engineering implementability, reliability, and

constructability;

c. An assessment of the extent to which the alternative is expected to

effectively prevent, mitigate or minimize threats to and provide adequate

protection of public health and the environment;

d. An analysis of the adverse environmental impacts, methods for

mitigating these impacts, and costs of mitigation; and

e. Detailed cost estimate including operation and maintenance cost

distributed over time.

The detailed description of each alternative (including the no-action alterna-

tive) emphasizing the key features of each alternative has been provided in

Section 6. The remainder of the required evaluation factors will be discussed

in this section.

Table 7.1 presents the criteria used for detailed evaluation of the

alternatives. The detailed evaluation for each alternative in terms of tech- -'

nical feasibility, environmental considerations, institutional concerns and

7.1r
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Table 7.1

Detailed Evaluation Criteria

o Technical Feasibility

- Performance
- Reliability
- Implementability
- Safety
- Level of Remediation Achievable

o Environmental Considerations

- Beneficial effects
- Adverse effects

0 Institutional Considerations

- Conformance to the ARAR
- Permitting requirements
- Legal constraints, if any
- Cultural Resources

o Public Health Considerations

- Minimization of exposure
- Minimization of chemical releases
- Releases that will not be minimized
- Exposures during remedial action
- Exposures after remedial action

o Cost

- Capital cost
- Operation and maintenance costs
- Present worth cost
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costs are discussed in the text specifically mentioned and summarized in the

associated tables.

The results of the detailed evaluation for each alternative with respect to

each of the criterion listed in Table 7.1 are expressed in a rating system

utilizing the terms high, moderate, and low.

High. A high rating indicates that the alternative promotes the intent of the

criteria and meets or exceeds the remedial objectives, for the most part.

Moderate. A moderate rating indicates that the alternative neither promotes

nor adversely affects the intent of the criterion. With a moderate rating,

however, the alternative does remediate the problem to an appreciable extent

even though it does not meet all the objectives.

Low. A low rating indicates that the alternative does not promote the

criterion and does not meet the remedial objectives for the most part.

7.1 Technical Feasibility of Alternatives

This section presents the technical evaluation of all the remedial alterna-

tives considered for each RASS. Each alternative was evaluated relative to

performance, reliability, implementability, safety, and level of remediation.

Performance is the ability to effectively perform the intended functions.

Performance of a remedial alternative is evaluated based on two factors;

effectiveness and useful life. Effectiveness refers to the degree to which an

action will prevent or minimize substantial damage to public health, welfare,

or the environment. The useful life is the length of time the level of

effectiveness can be maintained.

Reliability of a remedial action is evaluated in terms of operation and

maintenance requirements and demonstrated performance at similar sites.

Evaluation of operation and maintenance includes availability of labor and

materials and the frequency and complexity of the operation and maintenance

needs. Technologies requiring frequent or complex operation and maintenance
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activities are considered less reliable. The evaluation of demonstrated per-

formance includes an estimate of the probability of failure for each comp, lent

of the remedial alternative and the demonstrated performance and use of the

remedial technologies at other hazardous waste sites.

Implementability is the relative ease of installation or constructability of

the remedial technology and the time required to achieve a given level of

response. Constructability is the ability to actually build, construct, or

implement the remedial technology given the conditions at the site and

external to the site which would affect implementing the alternative. Two

measures of time were addressed: the time it takes to implement a remedy and

the time it takes to realize beneficial effects.

Safety includes short-term and long-term threats to the safety of nearby

communities and environments as well as those to workers during implementation

such as potential for fire, explosion, and exposure to chemicals.

The level of remediation or the reduction in levels of contamination

attainable by each alternative to attain or exceed relevant or applicable

standards will be disc'tssed.

A summary of the technical feasibility evaluation is presented in Tables

following the discussion of all alternatives for an individual RASS.
S

7.1.1 Remedial Action Subsite 1

7.1.1.1 Alternative 1-1. No Action

Performance. The no action alternative would provide notice of the con-

taminated areas in RASS 1 and would reduce somewhat the threat of human

contact with the surface soils containing high levels of heavy metals and

arsenic. It may not be very effective since people may ignore the warning

signs. The warning signs will have to be occasionally maintained and replaced

since they may be knocked down, lost, stolen, or damaged. The warning signs

provide no protection to the on-site flora and fauna. The major impacts of

the no action alternative are described in Lee et al. (1986). The no action
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alternative would leave soils containing high levels of heavy metals in the

environment. The no action alternative performance rating is low.

Reliability. The maintenance of the warning signs requires no special opera-

tion and maintenance activities. Failure of Alternative 1-1 would result in

an increased probability of persons coming into contact with the contami-

nated materials. Failure of the property record annotation system could

result in the unknowing development of the contaminated areas with the resul-

tant increased possibility of exposure and spread of contamination. The reli-

ability rating is moderate.

Long term operation and maintenance tasks for Alternative 1-1 include the

following.

a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs; and

d. Annual site status report.

Implementability. Since no major construction is anticipated, no special

implementation problems are anticipated in implementation of Alternative 1-1.

However, regulatory concerns and the degree of public acceptancP may preclude

implementation of the no action alternative. Implementation of Alterna-

tive 1-1 would require no additional detailed studies prior to final design.

Implementation would require six months with beneficial results obtained

shortly thereafter. The overall implementability rating is high.

Safety. There are no additional safety risks to on- or off-site personnel

resulting from the implementation of Alternative 1-1. A safety risk to

trespassers and the environment will remain. However, persons entering the

posted areas should wear protective clothing and respiratory protection to

eliminate the risk of exposure to the contaminants. The overall safety rating

is moderate.

Level of Remediation Achievable. No remediation is achieved by this alterna-

tive. The primary receptors, on-site wildlife and vegetation, are not pro-

tected by Alternative 1-1. The Level of Remediation is low.
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Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-1 is low

7.1.1.2 Alternative 1-2. Environmental Monitoring

Performance. Alternative 1-2 does not meet the selected environmental

protection goals and site specific criteria and offers no additional positive

protection beyond the no action alternative. However, Alternative 1-2 will

allow the continued characterization of the environment in the contaminated

and adjacent areas. In addition, implementation of this alternative would

document change in contaminant migration patterns. The overall performance

rating is low.

Reliability. Alternative 1-2 is designed to allow the further identification

of contaminant transport mechanisms and the quantification of environmental

impacts. In addition, this alternative includes provisions for triggering

future positive remedial action, if deemed necessary. Failure of this

alternative would eliminate the ability to track changes in contaminant

migration patterns. Since this alternative provides no initial positive

environmental protection, its success or failure would result in the same

impacts as the no action alternative. Data collection for the environmental

monitoring program would be very reliable; however, data interpretation and

analysis would be less reliable and subject to uncertainty. The reliability

rating for this alternative is moderate.

Long term operation and maintenance tasks for Alternative 1-2 include the

following.

a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs;

d. Environmental monitoring;

e. Annual site status report; and

f. Periodic reports describing the results of environmental monitoring.
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Implementability. Since no major construction is anticipated, no special

implementation problems are anticipated in implementation of Alternative 1-2.

There will be problems associated with the interpretation of environmental

data and the determination of action levels that would trigger the implementa-

tion of positive remedial action measures. These action levels must be

quantified in the detailed implementation plan. Regulatory concerns and the

degree of public acceptance may preclude implementation of the no action

alternative. Implementation would require twelve months with beneficial

results obtained shortly thereafter.

Implementation of Alternative 1-2 will require the following detailed studies

prior to final design. B

a. Development of a detailed sampling and analysis plan; and

b. Identification of appropriate action levels for implementing future

remedial actions.

The overall implementability rating is high.

Safety. Minimal additional safety risks are associated with the imple-

mentation of Alternative 1-2. These risks are associated with the additional

site monitoring which necessitates that personnel go into and adjacent to the

contaminated areas. Persons entering the posted areas should wear protective

clothing and respiratory protection to eliminate the risk of exposure to the

contaminants. The additional risk Is considered to be minimal because of the

limited duration of site inspections. The overall safety rating is moderate. 'P

Level of Remediation Achievable. No remediation is achieved by this alterna-

tive. The Level of Remediation is low. -

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-2 is low.
I

7.1.1.3 Alternative 1-3A

Performance. Alternative l-3A will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation cao
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easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required .

clean up levels can be documented. The excavated materials will be

transported by truck or rail to appropriate existing landfills. Wetland

restoration would be implemented in accordance with a detailed restoration

plan.

Alternative 1-3A provides for removal of substantial quantities of

contaminated soil material from RASS I and is the most effective remedy for

long term remediation of the contaminated areas. This alternative does not C

remove some of the contamination that has migrated from the area of initial

discharge. This alternative can successfully address the first element of the

environmental protection goals, i.e., "minimize or eliminate the continued

release and potential release of hazardous substances." Short term impacts t

are minimized by the implementation of a wetland restoration program.

The performance rating of Alternative 1-3A is high.

Reliability. All of the technologies in Alternative 1-3A have been proven in

similar site conditions. The only exception is the wetland restoration

program. After the initial restoration program (5 years) there are no C
anticipated long term operation and maintenance activities that would be prone

to fail. The potential for failure is essentially removed because most of the

contamination is removed from the site. There is some potential that the con-

tamination left in place will cause environmental problems; however, this pos-

sibility is addressed through implementation of the long term monitoring

program.

Long term operation and maintenance requirements for Alternative 1-3A include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 1-2; and

c. Annual reports.

The reliability rating of this alternative is high.
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Implementability. Labor and materials are readily available for all elements

of this alternative. Disposal facilities have been identified; however, the '
exact disposal location has not been selected. The time required for imple-

mentation of this alternative, other than wetland restoration, is eighteen

months. Wetland restoration will be completed within five years.

The development of a detailed transportation plan will address public concerns

over the transport of contaminated materials from NWS Concord to the selected

* disposal facility. This is not believed to have a significant impact on the

implementability of the alternative and can be resolved in the concept design

phase. However, time delays may be incurred. Transport by rail may be less

controversial than truck transport and could be considered as an alternative.

Implementation of Alternative l-3A will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. location of suitable backfill material;

e. Development of a detailed sampling and analyis plan; and

f. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic through

public right-of-way during transport of the contaminated materials to the

disposal facilities. On-site workers can be protected from the contamination

by implementation of appropriate personnel protection programs. Some safety

problems will be caused by the off-site transport of a large volume of contam-

inated soils. Safety problems associated with the off-site transport of

contaminated materials can be minimized by development of a detailed tran..-

portation plan during the concept development phase. Safety problems
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associated with off-site transport would be further minimized if rail

transport is selected. There are no long term threats to workers or near j .

facilities or communities associated with this alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS I and

disposed of in an existing Class I landfill. In addition, the wetland wouldA

be fully restored.

0
Implementation of the selected criteria is estimated to result in the removal

and positive control of the following amounts of contamination.

Arsenic 51 percent Zinc 28 percent
I

Cadmium 37 percent CoppeL 50 percent

Lead 27 percent Selenium 92 percent

Nickel 15 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-3A is high.

7.1.1.3 Alternative 1-3C

Performance. Alternative 1-3C will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required .

clean up levels can be documented. The excavated materials will be stabilized

and the contaminants would be immobilized in the soil mass using

solidification/stabilization technology. The stabilized materials will be

transported to an existing Class III disposal facility. Wetland restoration

would be implemented in accordance with a detailed restoration plan.
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Alternative 1-3C provides for removal of contaminated soil material from RASS

1 and is an effective remedy for long term remediation of the contaminated

areas. This alternative does not remove some of the contamination that has

migrated from the area of the initial discharge of contaminants into sur- r

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances." Short term

impacts will be minimized by implementation of a wetland restoration program.

The performance rating of Alternative 1-3C is high.

Reliability. All of the technologies in Alternative 1-3C have been proven in

similar site conditions. The only exception is the wetland restoration

program. After the initial restoration program (5 years) there is no antici-

pated long term operation and maintenance activities that would be prone to Sr.

fail. The potential for failure is essentially removed because the contamina-

tion in the excavated soil is immobilized in the soil mass and removed from

the site. There is some potential that the contamination left in place will P

cause environmental problems; bowever, this possibility is addressed through

implementation of the long term monitoring program.

The long term stability of the immobilized contaminants may be of some concern.

This is especially true in the case where the material may be co-disposed in a

municipal type (Class III) landfill. The acidic environment of such landfills .

may adversely affect the solidified/stabilized materials and increase release

of the heavy metals. Additional testing may be required during the develop-

ment of the stabilization process to document the long term durability of the

treated soils. 0

Long term operation and maintenance requirements for Alternative 1-3C include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 1-2; and

c. Periodic reports for five years. -1
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The reliability rating of this alternative is moderate.

Implementability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified

within an acceptable distance from the site.

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated materials

through the public right-of-way and the development of an appropriate

stabilization process. Since the contaminated materials are rendered

non-hazardous by the stabilization process, development of an acceptcble

transportation plan is not believed to have a significant impact on the

implementability of the alternative and can be resolved in the concept design

phase. Development of a stabilization process will be accomplished during the

concept development phase. A variety of commercially available processes may

be applicable to the contaminants found on RASS 1. Development of an accept-

able process is not expected to present a significant impediment to implemen-

tation of this alternative; however, the use of the TTLC/STLC evaluation

procedure tends to complicate the development of an acceptable -. ,

solidification/stabilization process. Process development will be coordinated

with appropriate regulatory agencies, which may cause delays in project

approval.

Implementation of Alternative 1-3C will require thirty months. Wetland

restoration would be completed within five years.

Implementation of Alternative 1-3C will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of contaminant immobilization process;

f. Development of a detailed sampling and analysis plan; and

p. Identification of appropriate action levels for implementing future ".

remedial actions.
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The implementability rating of this alternative is high.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS

Concord and in nearby communities during transport of the solidified/

stabilized materials to the disposal facility. On-site workers can be

protected from the contamination by implementation of appropriate personnel

protection programs. Safety problems associated with transport of

contaminated and solidified/stabilized materials will be minimized by

development of a detailed transportation plan during the concept development

phase. There are no long term threats to workers or nearby facilities or 0

communities associated with this alternative.

The safety rating of this alternative is high.

0

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 1,

rendered non-hazardous by the stabilization process, and disposed of in an

existing licensed disposal facility. In addition, the wetland would be fully

restored.

Implementation of the selected criteria is estimated to result in the removal

and positive control of the following amounts of contamination.

Arsenic 51 percent Zinc 28 percent

Cadmium 37 percent Copper 50 percent

Lead 27 percent Selenium 92 percent

Nickel 15 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-3C is high.
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7.1.1.4 Alternative 1-3D

Performance. Alternative 1-3D will be effective in meeting the environmeical

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be stabilized

and the contaminants would be immobilized in the soil mass by the

solidification/stabilization process. The stabilized materials will be

transported to monofill constructed on NWS Concord. Wetland restoration would

be implemented in accordance with a detailed restoration plan.

Alternative 1-3D provides for removal of contaminated soil material from RASS

I and is an effective remedy for long term remediation of the contaminated

areas. This alternative does not remove some of the contamination that has

migrated from the area of the initial discharge of contaminants into sur-

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances." a

The performance rating of Alternative 1-3D is high.

Reliability. All of the technologies in Alternative 1-3D have been proven in

similar site conditions. The only exceptions are the wetland restoration

program and the solidification/stabilization process. After the initial

restoration progiam (. years) there is no anticipated long term operation and

maintenance activities that would be prone to fail. The potential for failure

is minimized because the contamination is immobilized in the soil mass and

removed from the site. There is some potential that the contamination left in

place will cause environmental problems; however, this possibility is

addressed through implementation of the long term monitoring program.

The long term stability of the immobilized contaminants is a primary concern.

The possibility of failure of this alternative is minimized by the disposal of
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the solidified/stabilized materials in a landfill constructed to Class I

standards. Although none of the monofill sites evaluated on NWS Concord

(Lutton et al 1987) meet Class I facility siting requirements, the engineering

features of a Class I facility combined with the limited mobility of the

contaminants of concern should provide for secure disposal of the "a

solidified/stabilized soils. Additional testing may be required during the

development of the stabilization process to document the long term durability

of the treated soils. 0

Long term operation and maintenance requirements for Alternative 1-3D include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 1-2 for first

five years;

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on the monofill facility.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified on

NWS Concord. Final site selection would be made in the concept design phase.

Final site selection and facility design will be coordinated with appropriate

regulatory agencies. Extensive coordination requirements may delay completion

of the alternative. V..

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated and

solidified/stabilized materials on NWS Concord and the development of an

appropriate stabilization process. Since the contaminated materials are ren-

dered non-hazardous by the stabilization process, development of an acceptable

transportation plan is not believed to have a significant impact on the imple-

mentability if the alternative and can be resolved in the concept design

phase. Development of a stabilization process will be accomplished during the

concept development phase. A variety of commercially available processes may 5
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be applicable to the contaminants found on RASS 1. Development of an accept-

able process is not expected to present a significant impediment to imple en-

tation of this alternative; however, the use of the TTLC/STLC evaluation

procedure tends to complicate the development of an acceptable solidification/

stabilization process. Process development will De coordinated with appropri-

ate regulatory agencies, which may cause delays in project approval.

Implementation of Alternative 1-3D will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Selection of location for monofill;

d. Location of suitable backfill material;

e. Development of contaminant immobilization process;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative, other than wetland

restoration, is thirty months. Wetland restoration will be completed within

five years.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS

Concord during transport of the solidified/stabilized materials to the mono-

fill. On-site workers can be protected from the contamination by implementa-

tion of appropriate personnel protection programs. Safety problems associated

with transport of contaminated and solidified!stabilized materials will be

minimized by development of a detailed transportation plan during the concept

development phase. There are no long term threats to workers or nearby facil-

ities or communities associated with this alternative.
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The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 1,

rendered non-hazardous by the stabilization process, and disposed of in an

engineered monofill facility. In addition, the wetland would be fully

restored.

Implementation of the selected criteria is estimated to result in the removal

and positive control of the following amounts of contamination.

Arsenic 51 percent Zinc 28 percent

Cadmium 37 percent Copper 50 percent

Lead 27 percent Selenium 92 percent

Nickel 15 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-3D is high. %

7.1.1.5 Alternative 1-3E

Performance. Alternative 1-3E will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in k

a so'.l washing process and contaminants will be removed from the soil. The

decontaminated materials will be transported to an existing Class III disposal I

facility. The contaminants will be concentrated in the reagents used for soil

washing. Residual contaminants will be disposed of in existing Class I

facilities. Wetland restoration would be implemented in accordance with a

detailed restoration plan.

Alternative 1-3E provides for removal of contaminated soil material from

RASS I and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

7.17
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has migrated from the area of the initial discharge. This alternative can

successfully address the first element of the environmental protection go Is,

i.e., "minimize or eliminate the continued release and potential release of

hazardous substances." However, the contamination is concentrated in sludges,

which will require disposal in a Class I facility. The volume of these

sludges is expected to be approximately twenty percent of the volume of soil.

The performance rating of Alternative 1-3E is high.

Reliability. The primary technology used in Alternative 1-3E, soil washing,

has not been proven on the field scale. Reliability of this alternative would

be improved by conduct of extensive laboratory and pilot scale testing. The

effectiveness of the soil washing process can be demonstrated through testing

after treatment. If contamination remains, the materials can be directed to

Class I or Class II disposal sites rather than a Class III site. In addition,

there may be some concern about the ability to restore wetlands on a large

scale. After the initial restoration program (5 years) there is no antici-

pated long term operation and maintenance activities that would be prone to

fail. There is some potential that the contamination left in place will cause

environmental problems; however, this possibility is addressed through imple-

mentation of the long term monitoring program.

Long term operation and maintenance requirements for Alternative 1-3E include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 1-2 for first

five years; and

c. Annual reports for five years.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

large scale soil washing facility. Since this technology has not been
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widely implemented on a large scale, the soil washing facility would probably

have to be custom designed and constructed. Potoetial disposal areas have

been identified within a reasonable distance from the site.
I

The only remaining problem areas are the development of a detailed transporta-

tion plan that will address public concerns over the transport of contaminated

and decontaminated materials on NWS Concord and through the public right-of-

way. Since the contaminated materials would be rendered non-hazardous by the
soil washing process, development of an acceptable transportation plan is not

believed to have a significant impact on the implementabtlity of the alterna-

tive and can be resolved in the concept design phase. Development of a soil

washing process will be accomplished during the concept design phase. Since

there are no large scale applications of this process, development of an

acceptable process may present a significant impediment to timely implementa-

tion of this alternative. It is anticipated that extensive laboratory and

pilot scale testing will be required to verify the soil washing process.

Coordination and approval of regulatory agencies will also be required. As a

result, delays in project completion may be anticipated.

Implementetion of Alternative 1-3E will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative, other than wetland

restoration, is 36 months. Wetland restoration will be completed within five

years.

The implementabilicy rating of this alternative is moderate.
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Safety. Significant threats to safety are short-term exposure of on-site

workers to the contaminated materials, exposure to the safety problems

associated with handling the chemical reagents used in the soil washing

process, and heavy truck traffic on NWS Concord and the public rights-of-way

during transport of the treated soils and residual sludges to the disposal

areas. On-site workers can be protected from the contamination by implemen-

tation of appropriate personnel protection programs. Safety problems

associated with transport of materials will be minimized by development of a

detailed transportation plan during the concept development phase. There are

no long term threats to workers or nearby facilities or communities associated

with this alternative.

The safety rating of this alternative is moderate.

Level of Remediation Achievable. The level of remediation achievable by this

* alternative is high. Contaminated material would be removed from RASS 1,

rendered non-hazardous by the soil washing process, and disposed of in an

existing Class III disposal facility. A concentrated waste stream of con-

taminants would be produced that would require special treatment and handling,

including disposal in an existing Class I disposal facility. The wetland

would be fully restored.

Implementation of the selected criteria is estimated to result in the removal

and positive control of the following amounts of contamination.

Arsenic 51 percent Zinc 28 percent

Cadmium 37 percent Copper 50 percent

Lead 27 percent Selenium 92 percent

Nickel 15 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 1-3E is

moderate.
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7.1.1.6 Alternative 1-3F

Performance. Alternative 1-3F will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in

a soil washing process and contaminants will be removed from the soil and

concentrated in residual sludges. The decontaminated materials will be

transported to an engineered Class III monofill constructed on NWS Concord. .

The contaminants will be concentrated in the reagents used for soil washing.

Residual sludges will be disposed of in an existing Class I disposal facility.

Wetland restoration would be implemented in accordance with a detailed

restoration plan.

.1

Alternative 1-3F provides for removal of coutaminated soil material from RASS

I and is an effective remedy for long term remediation of the contaminated

areas. This alternative does not remove some of the contamination that has

migrated from the area of the initial discharge of contaminants into sur-

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances." However, the

contamination is concentrated into residual sludges requiring disposal in an

off-site Class I facility. The volume of these sludges is expected to be ,

approximately twenty percent of the volume of soil.

The performance rating of Alternative 1-3F is high.

Reliability. The primary technology used in Alternative 1-3F, soil washing,

has not been proven on the field scale. The reliability of this alternative

would be improved by conduct of extensixe laboratory and pilot scale testing.

The effectiveness of the soil washing process can be demonstrated through 9.

testing after treatment. If contamination remains, the materials can be %

directed to Class I or Class II disposal sites rather than a Class Ill site.

%
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In addition, there may be some concern about the ability to restore wetlands

on a large scale. After the initial restoration program (5 years) there re

no anticipated long term operation and maintenance activities that would be

prone to fail. The potential for failure is essentially removed because the

contamination is removed from the soil mass, concentrated in residual sludges,

and removed from the site. There is some potential that the contamination

left in place will cause environmental problems; however, this possibility is

addressed through implementation of the long term monitoring program.

Long term operation and maintenance requirements for Alternative 1-3F include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 1-2 for first

five years.

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on on-site disposal facility.

The reliability rating of this alternative is moderate. -

lmplementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a
large scale soil washing facility. Since this technology has not been

implemented on a large scale, the soil washing facility would have to be

custom designed and constructed. Potential disposal areas for the decontami-

nated soils have been identified on NWS Concord.

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated and

decontaminated soils on NWS Concord, development of a transportation plan for

transport of residual sludges to an existing Class I disposal facility, and

development of the soil washing process. Since the contaminated soils are

rendered non-hazardous by the soil washing process, development of an accept-

able onsite transportation plan is not believed to have a significant impact

on the implementability of the alternative and can be resolved in the concept

design phase. Development of a soil washing process will be accomplished

7.22
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during the concept development phase. Since there are no large scale applica-

tlons of this process, development of an acceptable process may present a

significant impediment to timely implementation of this alternative. It is

anticipated that extensive laboratory and pilot scale testing will be required

to verify the soil washing process. Coordination and approval of regulatory

agencies will also be required. As a result, delays in project completion may

be anticipated.

Implementation of Alternative 1-3F will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contam-

inated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Selection of a location for on-site landfill;

g. Development of a detailed sampling and analysis plan; and

h. Identification of appropriate action levels for implementing future

0i remedial actions.

The time required for implementation of this alternative, other than wetland

restoration, is 36 months. Wetland restoration will be completed within five

years.

The implementability rating of this alternative is moderate.

Safety. Significant threats to safety are short-term exposure of on-site

workers to the contaminated materials, exposure to the safety problems asso-

ciated with handling the chemical reagents used in the soil washing process,

and heavy truck traffic on NWS Concord and the public rights-of-way during

transport of the contaminated materials to the disposal areas. On-site

workers can be protected from the contamination by implementation of appro-

priate personnel protection programs. Safety problems associated with trans-

port of contaminated materials will be minimized by development of a detailed

transportation plan during the concept development phase. There are no long

7.23
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term thceat* to JtotI@ ir z SL~ -- ads!.~ ~.. ,

this alteriaet v.

The safety rating of 11t. 46

Level of R*=*dtis~tll L~.. ! ~ .. ~

alternative to hilgr. k-, ft td.!..t L ta'.- .' ii.*. .

rendered non-hazadt4a o ,c Q- t.J '~''1) .. ~,.*i,.,~

Class III on-oite ditopieat fotti i ' ~o I q .,. a~~ 4.

nants would be pro,iccd I?%,& w*, '.1 3 tp~~ a. 1- a

disposal in an ott-sitt Cta.. *teas'e. L~ ~ ..

restored. .4

Implementat ion of t he net o t -.. t t44a'.*i

and positive cont rol of the f o 1.,wtfIe a~~~ -iu~,l*~ I

Arsenic 51I percent

Cadmium 37 percent

Lead 27 percent *.s!ig~ ,, t

Nickel 15 percent

Overa±ll Technical Feasibility Rating. it.4 .: v ~ . *'4 ~~t

above, the overall technical feasibility r.tt- f 1

0
moderate.

7.1.1.7 Summary of Technical Fean~iiity Anal-yreI frt * Lja'.s s

0
A detailed summary of the technical feasibility analvalc frt 11-c

remedial actions considered for RASS I is presented in i'#A t.i.

summary is presented in Table 7.3.*4.
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,.,,.--1 ,,ye ~ -ewht~a the threat of human contact

.rl a-Lt a CiL~L~j M laveii of heavy metals and arsenic. It

*~4li.~. . A4a.44.t!i .Lh t.;ci-c watchers~ and children may ignore the

.114 ~ ' aLf itl have to be occasionally maintained and

,a# s..44 4i,,.., -n~ "P, oo JL m lost, stolen, or damaged. The

* ~~~4i4i*4 ~ .,!i rf-3t:t,o tv t~c~ on-site flora and fauna. The major

~,,a.~n~ at.4tJVC 4re described in Lee et al. (1986). The

,,".6L ,.~sv Vtoi .iis containing high levels of heavy metals

~~ .itn~ alternative performance rating is low.

~IbA li: r- a .t.eriC1,.* Y the versngn sign requires no special opera-

*,~ ,d ,~j~~ne ~ ee.Failure of Alternative 2-1 would result in

Sol . ~*t~ ~ pereoo coming into contact with the contaminant

noi., : i:e if tN. 9r,19oty record annotation system could result in

& I *, ,wb fe'Vei ";Mont 1L) thr contaminated areas with the resultant

i.-r&~.d ~,~NNtte\' '4 p<,%rr and stpread of contamination. The reliabil-

"a'a"~, '~V-r~rL'o Arij mAtntenance tasks for Alternative 2-1 include the

~ )nry~ tt~'~t~nnplan update;

*L n~Al eite Vatatuq report.

;Ince no major construction is anticipated, no specialP

fmlmnrtitt or t tems are anticipated in implementation of Alternative 2-1.0

U.owver. reaiik~tr'rv concerns and the degree of public acceptance may preclude

1,plmvrtfArton ift he no action alentv.ImplementationofAtra

rt-r, '1vould require no additional detailed studies prior to final design.
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Implementation would require six months with beneficial results obtained

shortly thereafter. The overall implementability rating is high.

Safety. There are no additional safety risks to on- or off-site resu1taiii

from the implementation of Alternative 2-1. However, persons enterlr.g the

posted areas should wear protective clothing and respiratory protectiv,. to

eliminate the risk of exposure to the contaminants. The overall baltt\ !mtr

is moderate.

Level of Remediation Achievable. No remediation is achieved by thi: altt,,

tive. The primary receptors, on-site wildlife and vegetation. are n t ,

tected by Alternative 2-1. The Level of Remediation is low.

Overall Technical Feasibility Rating. Based on the evaluationc I'vra.cte

above, the overall technical feasibility rating of Alternative 7-1 t gv

7.1.2.2 Alternative 2-2. Environmental Monitoring

Performance. Alternative 2-2 does not meet the selected cnvlrr.et

protection goals and site specific criteria and offers no additi'ar - ,l .;,,

protection beyond the no action alternative. However, Alternatlvc-.

allow the continued characterization of the environment in the , i-iee

and adjacent areas. In addition, implementation of this alternAt'vt wr,

document change in contaminant migration patterns. The ovet;%a ,

rating is low.

Reliability. Alternative 2-2 is designed to allow the further A- , ,-

of contaminant transport mechanisms and the quantificati- of v~ s.-,

impacts. In addition, this alternative includes provigionF-. fr- T & -

future positive remedial action, if deemed necessary. Failirc -1

tive would eliminate the ability to track changes in conta-nr r ,,-

patterns. Since this alternative provides no initial posItjv i,-,,,v--

protection, its success or failure would result in the s;e iv,t :c Ir-,

action alternative. Data collection for the envirormlental -

would be very reliable: however, data interpretation ard anP"-'-C:C V--
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Level of Remediation Achievable. No remediation is achieved by this alterna-

tive. The Level of Remediation is low.

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 2-2 is low.

7.1.2.3 Alternative 2-3A

Performance. Alternative 2-3A will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be trans-

ported by truck or rail to appropriate existing landfills. Wetland restora-

tion would be implemented in accordance with a detailed restoration plan.

Alternative 2-3A provides for removal of substantial quantities of

contaminated soil material from RASS 2 and is the most effective remedy for

long term remediation of the contaminated areas. This alternative does not

remove some of the contamination that has migrated from the area of initial

discharge. This alternative can successfully address the first element of the
environmental protection goals, i.e., "minimize or eliminate the continued

release and potential release of hazardous substances." Short term impacts

are minimized by the implementation of a wetland restoration program.

The performance rating of Alternative 2-3A is high.

Reliability. All of the technologies in Alternative 2-3A have been proven in

similar site conditions. The only exception is the wetland restoration

program. After the initial restoration program k5 years) there are no antici-

pated long term operation and maintenance activities that would be prone to

fail. The potential for failure is essentially removed because the contamina-

tion is removed from the site. There is some potential that the contamination

left in place will cause environmental problems; however, this possibility is

addressed through implementation of the long term monitoring program.
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Long term operation and maintenance requirements for Alternative 2-3A Include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative ?-2; and

c. Annual reports. up

The reliability rating of this alternative is high

Implementability. Labor and materials are readily available for 411 v ,iett

of this alternative. Disposal facilities have been identi~led; hove-r. 1t14

exact disposal location has not been selected. The time required ! 'n. .c

mentation of this alternative, other than wetland resto:arton. !n c- hft ,t

months. Wetland restoration will be completed within fivr er .ate.

The development of a detailed transportation plan w.11 addrcar - , ,.,

over the transport of contaminated materia1s fro .d.S c-'d ,t t i!- 6k

disposal facility. This is not believe, to have 4 1.gn:1rar! - . -s ..t 1I.c

implementability of the alternative and can he resolvee :t tf= .r ..

phase. However, time delays may be incurred. Tranopot t- Tx . -~, POP::

controversial than truck transport and could be *ral--e at 41 -:l

Regulatory input would be required In the develo -et j -f f' .,

tation and disposal plan. Some proiect delA' W- S 'w . 0
Implementation of Alternative 2-1A will roqi!ra f 2 '.- c,: A : .. t ",

prior to final design. ,.--

a. Development of a safe method fnr e'kr; '.- -"- '

inated soils;

b. Confirmation of wetland exca'.ati cr vto,,-,- -.

c. Finalization of locations fcr e.ar>c. :

d. Location of a suitable bncrfli: V a l

e. Development of a detAitled - -- : -

f. Identification of appr.pri te -tW' * e* - "

remedial actions.

The implementability ratirw of thic - 9- '

%V
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a. Development oasfemethodo exaating an ransporng contami-

nated soils;

b. Confiruation of wetland excavation methods;

C Fnaliz.ation~ of locations tor disposal;

d. Location of suitable backfill material;

0. DoveLopmant of a contaminant lImmobilization process;

b* Dvelopmant of a detailed sampling and analysis plan; and

tganttcaio of approprtatc action loeli for implementing future

rho mlmtiLt rating -.9 chi* alternative to moderate.

;4~.tMe ottly a~L tinitcoam threat* to. ftvt of* short-term exposure of

,jet-tto W43ICket t, the c"E't4Wmft41W'i 84CtfA. a .ru heavy truck traffic or. %hVS
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Arsenic 91 percent Zinc 88 percent

Cadmium 84 percent Copper 86 perc it

Lead 92 percent Selenium 75 percent

Nickel 94 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 2-3C is high.

7.1.2.4 Alternative 2-3D

Performance. Alternative 2-3D will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be stabilized

and the contaminants would be immobilized in the soil mass by the

solidification/stabilization process. The stabilized materials will be

transported to monofill constructed on NWS Concord. Wetland restoration would

be implemented in accordance with a detailed restoration plan.

Alternative 2-3D provides for removal of contaminated soil material from RASS

2 and is an effective remedy for long term remediation of the contaminated

areas. This alternative does not remove some of the contamination that has

migrated from the area of the initial discharge of contaminants into sur-

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tlnued release and potential release of hazardous substances."

The performance rating of Alternative 2-3D is high.

Reliability. All of the technologies in Alternative 2-3D have been proven in

similar site conditions. The only exceptions are the wetland restoration

program and the solidification/stabilization process. After the initial

restoration program (5 years) there is no anticipated long term operation and

maintenance activities that would be prone to fail. The potential for failure

is minimized because the contamination is immobilized in the soil mass and
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removed from the site. There is some potential that the contamination left in

place viii cause environmental problems; however, this possibility is

addressed through implementation of thc lon& ter-- =-ttring v&ugram.
0

The long term stability of the immobilized contaminants is a primary concern.

The possibility of failure of this alternative is minimized by the disposal of

the solidified/stabilized materials in a landfill constructed to Class I

Standards. None of the monofill sites evaluated on NWS Concord (Lutton et al

1987) meet Class I facility siting requirements; however, the engineering fea-

tures of a Class I facility combined with the limited mobility of the

contaminants of concern should provide for secure disposal of the solidified/

stabilized soils. Additional testing ay be required during the development 0

of the stabilization process to document the long term durability of the

treated soils.

Long term operation and maintenance requirements for Alternative 2-3D include ,/

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance vith Alternative 2-2 for first

Ifive years;

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on the monofill facility.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified on-%--

NWS Concord. Final site selection would be made in the concept design phase.

Final site selection on facility design will be coordinated with appropriate

regulatory agencies. Extensive coordination requirements may delay completion

of the alternative. •

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated materials
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on NWS Concord and the development of an 4pproprldt , i.,.

Since the contaminated materials are rendered non-I1.afCu t, (1. It:I .a

tion process, development of an acceptable tr ortdi0 jt & 1Lt ,--. & t-(

to have a significant impact on the implementabtltt i ot c.t ,t.eI,8 .. ,

can be resolved in the concept design phase. Developewmt , a

process will be accomplished during the concept developm e .e A k afsi,

of commercially available processes may be applicable to the

found on RASS 2. Development of an acceptable process is ti(A e..(qiei It

present a significant impediment to implementation of this siat . t.W,

ever, the use of the TTLC/STLC evaluation procedure tnde Ic (e .%,ae itla

development of an acceptable solidification/stabilizatio. pt,,es. tt."s

development will be coordinated with appropriate regulatory oti saa. . ,t1

may cause delays in project approval.

Implementation of Alternative 2-3D will require the follovi~n d€tilw af-s,,

0prior to final design.

a. Development of a safe method for excavating and tran.rit%* cor

nated soils;

b. Confirmation of wetland excavation methods;

c. Selection of a location for the monofill;

d. Location of suitable backfill material;

e. Development of a contaminant immobilization procesp;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for impleenting future

remedial actions.

The time required for implementation of this alternative, other than wetland

restoration, is thirty months. Wetland restoration will be completed within

five years.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS

Concord during transport of the solidified/stabilized materials to the mono-

fill. On-site workers can be protected from the contamination by
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LOPLOM"FIte mif#94Vt,* t Perooeal protection programs. Safety problems

&.4juef ven et6"p-jit ot coaanmgd and solid if ied /stabilized materials

*tLL1 %* *Lfttel4 sr laveltpset ur a detailed transportation plan during the

~~1ht A r44. Ng re no long term threats to workers orY
ft~~ f*4Lks 4t Aaeucated with this alternative.

LN.s *4trseyf etfiA if gte 619st"Il ve Is* hi~gh.

La~o*L -ir I..i4L..EL. A ,-ve~obt. The level of resediation achievable by this

4eecnet'se to lstdr t'cem,%toatftt euAttrial would be removed from RASS 2,

g~ni~euby VIC r*tabtli9tjOnt process, and disposed of in an
OfiffLem..WCO *tofELtt ('L~y tn addiiton. the wetland would be fully

?mpte~n~~t 'fh. 60,t1#.te CrjCt.A to estimated to result in the positive
on c r L-' t' N, m'~ 1. m 4*iftt P cont an I Pat Ion.

Arol i percent Zinc 88 percent

("*o .t * percent ropper 86 percent

t..41 I2 Porcnt Selenium 75 percent

~ik~iet9'4 percent

Overall Technical Veet~btltty Rtatina. Basned on the evaluations presented

Above. the overall technicAl effectiveness rating of Alternative 2-3D) is high.

7.1.2.5 Alternative 2-A1

Performance. Alternative 2-3E will be effective In meeting the environmiental

protection goals since excavation Is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated In

a soil wasu~ing process and contaminants will be removed from the soil. The

decontaminated materials will be transported to an existing Class III disposal

facility. The contaminants will be concentrated in the reagents used for soil 6
washing. Residual contaminants will be disposed of in existing Class I
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facilities. Wetland restoration would be implemmnt la , ,3(#. " .

detailed restoration plan.

Alternative 2-3E provides for removal of contamtnact4 *oil ta~taij. 11b.t

RASS 2 and is an effective remedy for long term remodattin of gbe tlawl-

nated areas. This alternative does not remove some of the c tti utl.

has migrated from the area of the initial discharge. Thit alcetteti f C& Ca

successfully address the first element of the *nviron-mnt4l psotclto f t*.

i.e., "minimize or eliminate the continued release and potential taIa. of

hazardous substances." However, the contamination i. conc.ntrot#4 in slu t€a

and requires disposal in a Class I facility. The volume of thee sludge. %a

expected to be approximately twenty percent of the volum efatc*il.

The performance rating of Alternative 2-3E is high.

Reliability. The primary technology used in Alternative 2-3E. %oil oshlh$.

has not been proven on the field scale. Reliability of this alternative would

be improved by conduct of extensive laboratory and pilot scale testing. The

effectiveness of the soil washing process can be deonstrated througt testinA

after treatment. If contamination remains, the materials can be directed to

Class I or Class II disposal sites rather than a Class II! site. In addition.

there may be some concern about the ability to restore wetlands on a large

scale. After the initial restoration program (5 years) there is no antici-

pated long term operation and maintenance activities that would be prone to

fail. There is some potential that the contamination left in place will cause

environmental problems; however, this possibility is addressed through

implementation of the long term monitoring program.

Long term operation and maintenance requirements for Alternative 2-3E include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 2-2 for first

five years; and

c. Annual reports for five years.
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'the reliability rating of this alternative is moderate.

Eiplementabtlty. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

Large ucale soil washing facility. Since this technology has not been widely

implemented on a large scale, the soil washing facility would probably have to

be custom designed and constructed.

Potential disposal areas have been identified within a reasonable distance

from the site.

The only remaining problem areas are the development of a detailed transporta-

tion plan that will address public concerns over the transport of contaminated

and decontaminated materials on NWS Concord and through the public right-of-

way and development of a soil washing process. Since the contaminated mate-

rials would be rendered non-hazardous by the soil washing process, development

of an acceptable transportation plan is not believed to have a significant

impact on the implementability of the alternative and can be resolved in the

concept design phase. Development of a soil washing process will be accomp-

lished during the concept development phase. Since there are no large scale

applications of this process, development of an acceptable process may present

a gignificant impediment to timely implementation of this alternative. It is

anticipated that extensive laboratory and pilot scale testing will be required

to verify the soil washing process. Coordination and approval of regulatory

agencies will also be required. As a result, delays in project completion may

be anticipated.

Implementation of Alternative 2-3E will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-
nated soils; S

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal; 4

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Development of a detailed sampling and analysis plan; and
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g. Identification of appropriate action level& !, , , ,

remedial actions.

The time required for implementation of thio Altcr-taz,. . ,ig !,t .&,

restoration, is 36 months. Wetland rescoratitm v t . at ._ti.. !...&

years.

The implementability rating of this altct-Latie 'to T ,Zcte.

Safety. Significant threats to safety are tht-te g4._, c -I -A&

workers to the contaminated materials. e*po.ute i t **.'.1 ! !tv-.

associated with handling the chemical rc &- t uogd t- I.e AL. O& 1i

process, and heavy truck traffic on NUS (imncord ,ar t!, - ,

during transport of the treated soils aoM rvol44e °L ate ' l., ,.b

areas. On-site workers can be protected frt* the 01%1 2 I t.flnC1 :.

tion of appropriate personnel protection program.. sa at ."*.ZZ . , I .. "

with transport of materials will be a!nimled bi & e s. .6i

transportation plan during the concept dev. lopet pt.. piece si..s. , .C.t,

term threats to workers or nearby facilite, st o C<"Vunitc.Z s.,e, .c' v

this alternative.

The safety rating of this alternative ts soderate.

Level of Remediation Achievable. The levei of reaediatsi, U th[ee v Iihla

alternative is high. Contaminated material wrijild te re%,-,c ftlra ; f

rendered non-hazardous by the soil washing process. and di.roged ef In 4r

existing Class III disposal facility. A concentrated weate strea. f c(rtrai-

nants would be produced that would require speclai treatment aud Landit-g.

including disposal in an existing Class I landfill. The wetland wcmd be

fully restored.

Implementation of the selected criteria is estimated to result In the positive

control of the following amounts of contamination.
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9t percent Zinc 88 percent

Ai&4"L,14 percent Copper 86 percent

Le4 9 percent Selenium 75 percent

Lt. Ic94 percent

ocsc4LL ttchntcal VNtmibtlity Rating. Based on the evaluations presented

4bve. th overall technical feasibility rating of Alternative 2-3E is

7.I2.bAlternative 23

Performance. Alternative 2-3F will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

wantly be performed to depths below the anticipated level of contamination.

Fxcavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in 'V

a soil washing process and contaminants will be removed from the soil and

concentrated in residual sludges. The decontaminated materials will be

transported to an engineered Class III monofill constructed on NWS Concord.

The contaminants will be concentrated in the reagents used for soil washing.

Residual sludges will be disposed of in an existing Class I disposal facility.

Wetland restoration would be implemented in accordance with a detailed

restoration plan.

Alternative 2-3F provides for removal of contaminated soil material from RASS

2 and is an effective remedy for long term remediation of the contaminated

areas. This alternative does not remove some of the contamination that has

migrated from the area of the initial discharge of contaminants into sur- %

rounding areas. This alternative can successfully address the first element %

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances." However, the

contamination is concentrated into residual sludges requiring disposal in an

off-site Class I facility. The volume of these sludges is expected to be

approximately twenty percent of the volume of the soil.

The performance rating of Alternative 2-3F is high.
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Reliability. The primary technology used in Alternative 2-3F, soil washing.

has not been proven on the field scale. The reliability of this alternat ,e

would be improved by conduct of extensive laboratory and pilot scale tebtLng.

The effectiveness of the soil washing process can be demonstrated through

testing after treatment. If contamination remains, the materials can be

directed to Class I or Class II disposal sites rather than a Class III site.

In addition, there may be some concern about the ability to restore wetlandb

on a large scale. After the initial restoration program (5 years) therr ate

no anticipated long term operation and maintenance activities that vould bt

prone to fail. The potential for failure is essentially removed becau!r th.

contamination is removed from the soil mass, concentrated in residual idu dca.

and removed from the site. There is some potential that the cIt,.InAt1a. .,

left in place will cause environmental problems; however. this r,-all:;I I

addressed through implementation of the long term monltoring pf't(a t.

Long term operation and maintenance requirements for Altrvallv. -: rrueC

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with A*,trnat!-,e - 4 tI

five years;

c. Maintenance and monitoring of the r~onofi:i. a.

d. Annual reports for five years of area on tcv-d: ati' ,et ;cz c

thirty years on on-site disposal facility.

The reliability rating of this alterrative is *drate.

I* Implementability. Labor and materials for wwot e .enta . ,c 1- ,

are readily available. The major exceptior t ' thio t'.' o

large scale soil washing facility. Since thic te'zel * -

implemented on a large scale, the soil vaehire faci'Alti wA - t' '

custom designed and constructed.

Potential disposal areas have been fdentlfiep '. -U.
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Ar",entc 91 percent Zin.- FF percent

Cadmium 84 percent Copper 86 percernt

Seal q2 percent Selenium 75 percent

Nickel 94 percent

Overall Technical Effectiveness Rating. Based on the evaluations presented

above, the overall technical effectiveness rating of Alternative 2-3F is

moderate.

7.1.2.7 Summary of Technical Feasibility Analysis for RASS 2 Alternatives
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A detailed summary of the technical feasibility analysis for the alternative

remedial actions considered for RASS 2 is presented in Table 7.4. An overall

summary is presented in Table 7.5.

7.1.3 Remedial Action Subsite 3

7.1.3.1 Alternative 3-1. No Action

Performance. The no action alternative would provide notice of the con-

taminated areas in RASS 3 and wot-d reduce somewhat the threat of human

contact with the surface soils containing high levels of heavy metals and

arsenic. It may not be very effective since nature watchers and children may

ignore the warning signs. The warning sign will have to be occasionally

\maintained and replaced since these may be knocked down, lost, stolen, or

damaged. The warning signs provide no protection to the on-site flora and

fauna. The no action alternative would leave soils containing high levels of

heavy metals in the environment. The no action alternative performance rating

is low.

0 Reliability. The maintenance of the warning sign requires no special

operation and maintenance activities. Failure of Alternative 3-1 would result

in an increased probability of persons coming into contact with the contami-

nant materials. Failure of the property record annotation system could result

in the unknowing development of the contaminated areas with the resotant

spread of contamination. Long term operation and maintenance tasks for Alter-

native 3-1 include the following.

a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs; and

d. Annual site status report.
The reliability rating is moderate.

Implementability. Since no major construction is anticipated, no special

implementation problems are anticipated in implementation of Alternative 3-1.

However, regulatory concerns and the degree of public acceptance may preclude

implementation of the no action alternative. Implementation of Alternative
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3-1 would require no additional detailed studies prior to final design.

Implementation would require six months with beneficial results obtained

shortly thereafter. The overall implementability rating is high.

Safety. There are no additional safety risks to on- or off-site resulting

from the implementation of Alternative 3-1. However, persons entering the

posted areas should wear protective clothing and respiratory protection to

eliminate the risk of exposure to the contaminants. The overall safety rating

Level of Remediation Achievable. No remediation is achieved by this alterna-

tive. The primary receptors, on-site wildlife, and vegetation are not pro-

tected by Alternative 3-1. The Level of Remediation Level is low.

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 3-1 is low.

7.1.3.2 Alternative 3-2. Environmental Monitoring

Performance. Alternative 3-2 does not meet the selected environmental

protection goals and site specific criteria and offers no additional positive

protection beyond the no action alternative. However, Alternative 3-2 will

allow the continued characterization of the environment in the contaminated

and adjacent areas. In addition, implementation of this alternative would

document change in contaminant migration patterns. The performance rating is

low.

Reliability. Alternative 3-2 is designed to allow the further identification

of contaminant transport mechanisms and the quantification of environmental

impacts. In addition, this alternative includes provisions for triggering

future positive remedial action, if deemed necessary. Failure of this

alternative would eliminate the ability to track changes in contaminant

migration patterns. Since this alternative provides no initial positive

environmental protection, its success or failure would result in the same

impacts as the no action alternative. Data collection for the environmental
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monitoring program would be very reliable; however, data interpretation and

analysis would be less reliable and subject to uncertainty.

Long term operation and maintenance tasks for Alternative 3-2 include the

following.

a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs;

d. Environmental monitoring;

e. Annual site status report; and

f. Periodic reports describing the results of environmental monitoring.

The overall reliability rating is moderate. 0

Implementability. Since no major construction is anticipated, no special

implementation problems are anticipated in implementation of Alternative 3-2.

There will be problems associated with the interpretation of environmental

data and the determination of action levels that would trigger the

implementation of positive remedial action measures. These action levels must

be quantified in the detailed implementation plan. Regulatory concerns and

the degree of public acceptance may preclude implementation of the no action

alternative. Implementation would require twelve months with beneficial

results obtained shortly thereafter.

Implementation of Alternative 3-2 will require the following detailed studies -

prior to final design.

a. Development of a detailed sampling and analysis plan; and

b. Identification of appropriate action levels for implementing future

remedial actions. .

The overall implementability rating is high.

Safety. Minimal additional safety risks are associated with the implements-

tion of Alternative 3-2. These risks are associated with the additional site

monitoring which necessitates that personnel go into and adjacent to the

contaminated areas. Persons entering the posted areas should wear protective

clothing and respiratory protection to eliminate the risk of exposure to the
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contaminants. The additional risk is considered to be minimal because of the

limited duration of site inspections. The safety rating is moderate.

Level of Remediation Achievable. No remediation is achieved by this alterna-

tive. The Level of Remediation is low.

Overall Technical Feasibility Rating. Based on the evaluations prtbented

above, the overall technical feasibility rating of Alternative 3-2 is low.

7.1.3.3 Alternative 3-3A

Performance. Alternative 3-3A will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be

transported by truck or rail to appropriate existing landfills. A fresh water

wetland would be created which would serve to reduce the potential for

migration of contaminants into the environmentally sensitive wetlands located

north of the Southern Pacific railroad right-of-way.

Alternative 3-3A provides for removal of substantial quantities of contami-

nated soil material from RASS 3 and is the most effective remedy for long term

remedlation of the contaminated areas. This alternative does not remove some

of the contamination that has migrated from the area of initial discharge.

This alternative can successfully address the first element of the environ-

mental protection goals, i.e., "minimize or eliminate the continued release

and potential release of hazardous substances."

The performance rating of Alternative 3-3A is high.

Reliability. All of the technologies in Alternative 3-3A have been proven in

similar site conditions. After the initial revegetation program (2 years)

there is no anticipated long term operation and maintenance activities that

would be prone to fail. The potential for failure is essentially removed

because the contamination is removed from the site. There is some potential
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that the contamination left in place will cause environmental problems;

however, this possibility is addressed through implementation of the long term

monitoring program.

Long term operation and maintenance requirements for Alternative 3-3A include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 3-2; and

c. Annual reports.

The reliability rating of this alternative is high

I

Implementability. Labor and materials are readily available for all elements

of this alternative. Disposal facilities have been identified; however, the

exact disposal location has not been selected. The time required for

implementation of this alternative is eighteen months. Wetland areas created

by the excavation should revegetate within five years.

The development of a detailed transportation plan will address public concerns

over the transport of contaminated materials from NWS Concord to the selected

disposal facility. This is not believed to have a significant impact on the!

implementability of the alternative and can be resolved in the concept design

phase. However, some time delays In implementation are anticipated.

Transport by rail may be less controversial than truck transport and could be

considered as an alternative. Regulatory input would be required in the

development of the final transportation and disposal plan. Some project

delays may occur.

Implementation of Alternative 3-3A will require the following detailed studies

prior to final design.

a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a detailed sampling and analysis plan; and

7.57
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I!
f. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic through

public right-of-way during transport of the contaminated materials to the

disposal facilities. On-site workers can be protected from the contamination

by implementation of appropriate personnel protection programs. Safety prob-

lems associated with the off-site transport of contaminated materials will be

minimized by development of a detailed transportation plan during the crncept

development phase. Safety problems associated with off-site transport would

be further minimized if rail transport is selected. There are no long term

threats to workers or nearby facilities or communities associated with this
I

alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 3 and

disposed of in an existing Class I landfill. In addition, the wetland would

be fully restored.

Implementation of the selected criteria is estimated to result in the positive

control of the fnllowing amounts of contamination.

I
w

Arsenic >94 percent Zinc >99 percent

Cadmium >99 percent Copper >99 percent

Lead >99 percent Selenium >99 percent

Nickel 96 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 3-3A is high.
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7.1.3.3 Alternative 3-3C

Performance. Alternative 3-3C will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be stabilited

and the contaminants would be immobilized in the soil mass using

solidification/stabilization technology. The stabilzed materials will be

transported to an existing Class III disposal facility. A freshwater wetland

would be created in accordance with a detailed plan.

Alternative 3-3C provides for removal of contaminated soil material from

RASS 3 and is an effective remedy for long term remediation of the

contaminated areas. This alternative does not remove some of the contamina-

tion that has migrated from the area of the initial discharge of contaminants

into surrounding areas. This alternative can successfully address the first m

element of the environmental protection goals, I.e., "minimize or eliminate

Akthe continued release and potential release of hazardous substances."

The performance rating of Alternative 3-3C is high.

Reliability. All of the technologies in Alternative 3-C have been proven in

similar site conditions. After the initial revegetation program (2 years)

there is no anticipated long term operation and maintenance activities that

would be prone to fail. The potential for failure is essentially removed

because the contamination is immobilized in the soil mass and removed from the

site. There is some potential that the contamination left in place will cause

environmental problems; however, this possibility is addressed through imple-

mentation of the long term monitoring program.

The long term stability of the immobilized contaminants may be of some

concern. This is especially true in the case where the material may be

co-disposed in a municipal type (Class III) landfill. The acidic environment

of such landfills may adversely affect the solidified/stabilized materials and

increase release of the heavy metals. Additional testing may be required

7.59
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during the development of the .abgtzi %.w p ,ca* t. a .,,.c1..t ttic 1,!.t tcr[

durability of the treated bo.16. V.

Long term operation and m4CgttIvfce rquiremstn. lot &Itcfiat :% si'~lnt ude

the following.

a. Site maintenance for the tirt ftive r;arb;

b. Environmental monitoring in Accordance with Alr 1e -. ; and

c. Periodic reports for five year*.

The reliability rating of this alternative I soderatc.

tmplementability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified

within an acceptable distance from the site. The time required for implemen-

tation ot this alternative, other than wetland creation, is 30 months. Wet-

land revegetation should occur within five years.

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated materials

through the public right-of-way and the development of an appropriate stabili-

zation process. Since the contaminated materials are rendered non-hazardous

by the stabilization process, development of an acceptable transportation plan

is not believed to have a significant impact on the implementability of the

alternative and can be resolved in the concept design phase. Development of a

stabilization process will be accomplished during the concept development

phase. A variety of commercially available processes may be applicable to the

contaminants found on RASS III. Development of an acceptable process is not

expected to present a significant impediment to implementation of this

alternative; however, the use of the TTLC/STLC evaluation procedure tends to

complicate the development of an acceptable solidification/stabilization

process. Process development will be coordinated with appropriate regulatory

agencies, which may cause delays in project approval.

Implementation of Alternative 3-3C will require the following detailed studies

prior to final design.
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a. Development of a safe method for excavating and transporting contami-

nated soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal; •

d. Location of suitable backfill material;

e. Development of contaminant immobilization process;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS

Concord and in nearby communities during transport of the solidified/

stabilized materials to the disposal facility. On-site workers can be pro-

tected from the contamination by implementation of appropriate personnel

protection programs. Safety problems associated with transport of the

solidified/stabilized contaminated materials will be minimized by development

of a detailed transportation plan during the concept design phase. There are

no long term threats to workers or nearby facilities or communities associated

with this alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this ,

alternative is high. Contaminated material would be removed from RASS 3,

rendered non-hazardous by the stabilization process, and disposed of in an 0

existing licensed disposal facility. In addition, the wetland would be fully

restored.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of cortamination.
-.6

.
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Arsenic 94 percent Zinc >99 percent

Cadmium >99 percent Copper >99 percent

Lead >99 percent Selenium >99 percent

Nickel 96 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 3-3C is high.

7.1.3.4 Alternative 3-3D

Performance. Alternative 3-3D will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be stabilized

and the contaminants would be immobilized in the soil mass by the

solidification/stabilization process. The stabilized materials will be trans-

ported to a monofill constructed on NWS Concord. A freshwater wetland would

be created in accordance with a detailed plan.

Alternative 3-3D provides for removal of contaminated soil material from

RASS 3 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge of contaminants into

surrounding areas. This alternative can successfully address the first
element of the environmental protection goals, i.e., "minimize or eliminate

the continued release and potential release of hazardous substances."

The performance rating of Alternative 3-3D is high.

Reliability. All of the technologies in Alternative 3-3D have been proven in

similar site conditions. After the initial revegetation program (2 years)

there is no anticipated long term operation and maintenance activities that

would be prone to fail. The potential for failure is minimized because the

contamination is immobilized in the soil mass and removed from the site.

There is some potential that the contamination left in place will cause
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environmental problems; however, this possibility is addressed through

implementation of the long term monitoring program.

The long term stability of the immobilized contaminants is a primary concern.

The possibility of failure of this alternative is minimized by the disposal of

the solidified/stabilized materials in a landfill constructed to Class I

Standards. None of the monofill sites evaluated on NWS Concord (Lutton 1987)

meet Class I facility siting requirements; however, the engineering features

of a Class I facility combined with the limited mobility of the contaminants
Aof concern should provide for secure disposal of the solidified/stabilized

soils. Additional testing may be required during the development of the

stabilization process to document the long term durability of the treated

, soils.

Long term operation and maintenance requirements for Alternative 3-3D include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 3-2 for first

five years;

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on the monofill facility.

The reliability rating of this alternative is moderate.

ImV :mentability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified on

NWS Concord. Final site selection would be made in the concept de'ipn phac.

Final site selection on facility design will be coordinated wit, Pppropriate

regulatory agencies. Extensive coordination requirements may delay conmpetion

of the alternative.

Remaining problem areas include development of a tranqportation plan that will

address public concerns over the transport of contaminated and solidifled/
S.

stabilized materials on NWS Concord and through neighboring crrrunIiti c

between the area of excavation and final disposal. An additional concern I,
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the development of an appropriate stabilization process. Since the contami-

nated materials are rendered non-hazardous by the stabilization process,

development of an acceptable transportation plan is not believed to have a

significant impact on the implementability of the alternative and can be

resolved in the concept design phase. Development nf a stabilization process

will be accomplished during the concept development phase. A variety of com-

mercially available processes may be applicable to the contaminants found on

RASS 3.

Development of an acceptable process is not expected to present a significant

impediment to implementation of this alternative; however, the use of the

TTLC/STLC evaluation procedure tends to complicate the development of an

acceptable solidification/stabilization process. Process development will be

coordinated with appropriate regulatory agencies, which may cause delays in

project approval.

Implementation of Alternative 3-3D will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated
I

soils;

b. Confirmation of wetland excavation methods;

c. Selection of a location for the monofill;

d. Location of suitable backfill material;

e. Development of a contaminant Immobilization process;

f. Development of a detailed sampling and analvsiR plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The tire required for implementation of this alternative, other than wetland

restoration, is 30 months. Wetland revegetation shoqi'fl be completed within

five years.
t

The implementability rating of thtQ Alternative is voderate.
..

Safety. The only significant threats to qafetv are short-ten Pxpcsure o f

on-site workers to the contaminated materials ard heavy truck traffic cr -WS
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Concord during transport of the solidified/stabilized materials to the mono-

f ill. On-site workers can be protected from the contamination by implementa-

tion of appropriate personnel protection programs. Safety problems associated

with transport of contaminated and solidified/stabilized materials will be

minimized by development of a detailed transportation plan during the concept

development phase. Tit--e are no long term threats to workers or nearby facil-

ities or communities associated with this alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from KASS 3.

rendered non-hazardous by the stabilization process, and disposed of In an

engineered on-site disposal facility. In addition, the wetland would be fully

restored.

Implementation of the selected criteria is estimated to result Sn the positivc

control of the following amounts of contasination.

Arsenic 94pcrcent ...nr jrfc

Cadmium >99 percent (opper -q rrent

Lead -99 percent 5010luai ' P~ret

Nickel 96 percenth

Overall Technical Feasibility Pat~ng. Baned on the ovalitoti'nM pteavritcd

above, the overall technical feaoibilitv ratirc Pf Altetnative 1-31) le 1high.

7.1.3.5 Alternative 3-3f

Performance. Alternative 3-3E vil' be effective In upeeti the ~v;~n

protection goals since excavation Is a pr'ven technnlr-Ney. FxcavAtior, car.

easily be performed to depths below the anticipated level '-I contaitirn.

Excavated materials can be classified with rekative ease and the required F

clean up levels can be documented. The excavated m~aterials will be treated In

a soil washing process and contaminants will be removed frcem the sell1. The

decontaminated materials will be transported to an existing r18ss ill disposal
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facility. The contaminants will be concentrated in the reagents used for soil

washing. The residual contaminants will be disposed of in existing Class

facilities. A freshwater wetland would be created in accordance with a

detailed restoration plan.

Alternative 3-3E provides for remo-7:1 of contsminated soil mAterial from

RASS 3 and is an effective remedy for long term remediation of Lite con-

taminated areas. This alternative does not remove some of the contamination

that has migrated from the area of the initial discharge. This alternative

can successfully address the first element of the environmental protection

goals, i.e., "minimize or eliminate the continued release and potential

release cf hazardous substances." However, the contamination is concentrated

in sludges that will require disposal in a Class I facility. The volume of

these sludges is expected to be approximately twenty percent of the volume of

soil.

The performance rating of Alternative 3-3E is high.

Reliability. The primary technology used in Alternative 3-3E, soil washing, -

has not been proven on the field scale. Reliability of this alternative would

be improved by conduct of extensive laboratory and pilot scale testing. The

effectiveness of the soil washing process can be demonstrated through testing

after treatment. If contamination remains, the materials can be directed to

Class I or Class II disposal sites rather than a Class IIl site. After the

initial revegetation program (2 years) there are no anticipated long term

operation and maintenance activities that would be prone to fail. There is

some potential that the contamination left in place will cause environmental

problems; however, this possibility is addressed through implementation of the

long term monitoring program.

Long term operation and maintenance requirements for Alternative 3-3E include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 3-2 for first

five years; and

c. Annual reports for five years.
• .~
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The reliability rating of this alternative is moderate.

0 Implementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

large scale soil washing facility. Since this technology has not been widely

implemented on a large scale, the soil washing facility would probably have to

be custom designed and constructed.

Potential disposal areas have been identified within a reasonable distance

from the site.

Remaining problem areas include development of a detailed transportation plan •

that will address public concerns over the transport of contaminated and

decontaminated materials on the NWS Concord and through the public right-of-

way and development of a soil washing process. Since the contaminated mate-

rials would be rendered non-hazardous by the soil washing process, development

of an acceptable transportation plan is not believed to have a significant

impact on the implementability of the alternative and can be resolved in the

concept design phase. Development of a soil washing process will be accomp-

lished during the concept design phase. Since there are no large scale appli- 0

cations of this process, development of an acceptable process may present a

significant impediment to timely implementation of this alternative. It is

anticipated that extensive laboratory and pilot scale testing will be required

to verify the soil washing process. Coordination and approval of regulatory 0

agencies will also be required. As a result, delays in project completion may

be anticipated.

Implementation of Alternative 3-3E will require the following detailed studies 0

prior to final design.

a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Development of a detailed sampling and analysis plan; and
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g. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative, other than creation

of the freshwater wetland, is 30 months. Wetland revegetation should be

completed within four years.

The implementability rating of this alternative is moderate.

Safety. Significant threats to safety are short-term exposure of on-site

workers to the contaminated materials, exposure to the safety problems

associated with handling the chemical reagents used in the soil washing

process, and heavy truck traffic on NWS Concord and the public rights-of-way

during transport of the treated soils and residual sludges to the disposal

areas. On-site workers can be protected from the contamination by implementa-

tion of appropriate personnel protection programs. Safety problems associated

with transport of materials will be minimized by development of a detailed

transportation plan during the concept development phase. There are no long

term threats to workers or nearby facilities or communities associated with

this alternative.

The safety rating of this alternative is moderate.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 3,

rendered non-hazardous by the soil washing process, and disposed of in an

existing Class III disposal facility. A concentrated waste stream of contami-

nants would be produced that would require special treatment and handling,

including disposal in an existing Class I disposal facility. The wetland

would be fully restored.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.
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Arsenic 94 percent Zinc >99 percent

Cadmium >99 percent Copper >99 percent

Lead >99 percent Selenium >99 percent

Nickel 96 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 3-3E is

moderate.

7.1.3.6 Alternative 3-3F

Performance. Alternative 3-3F will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in

a soil washing process and contaminants will be removed from the soil and

concentrated in residual sludges. The decontaminated materials will be

transported to an engineered Class III monofill constructed on NWS Concord.

The contaminants will be concentrated in the reagents used for soil washing.

Residual sludges will be disposed of in an existing Class I disposal facility.

A freshwater wetland would be created in accordance with a detailed plan.

Alternative 3-3F provides for removal of contaminated soil material from

RASS 3 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge of contaminants into

surrounding areas. This alternative can successfully address the first

element of the environmental protection goals, i.e., "minimize or eliminate

the continued release and potential release of hazardous substances."

However, the contamination is concentrated into residual sludges and requiring

disposal in an off-site Class I facility. The volume of these sludges is

expected to be approximately twenty percent of the volume of the soil.

The performance rating of Alternative 3-3F is high.
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Reliability. The primary technology used in Alternative 3-3F, soil washing,

has not been proven on the field scale. The reliability of this alternat ,e J

would be improved by conduct of extensive laboratory and pilot scale testing.

The effectiveness of the soil washing process can be demonstrated through

testing after treatment. If contamination remains, the materials can be

directed to Class I or Class II disposal sites rather than a Class III site.

After the initial revegetation program (2 years) there are no anticipated long

term operation and maintenance activities that would be prone to fail. The

potential for failure is essentially removed because the contamination is

removed from the soil mass, concentrated in residual sludges, and removed from

the site. There is some potential that the contamination left in place will

cause environmental problems; however, this possibility is addressed through

implementation of the long term monitoring program.

Long term operation and maintenance requirements for Alternative 3-3F include

the following.

a. Site naintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 3-2 for first

five years; -

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on on-site disposal facility.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

large scale soil washing facility. Since this technology has not been

implemented on a large scale, the soil washing facility would have to be

custom designed and constructed.

Potential disposal areas have been identified on NWS Concord.

Remaining problem areas include development of a transportation plan that will

address public concerns over the transport of contaminated and decontaminated

materials on NWS Concord, development of a plan for transporting residual

7.70
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sludges to an existing Class I disposal facility, and development of a soil

washing process. Since the contaminated materials are rendered non-hazardous

by the soil washing process, development of an acceptable transportation plan

is not believed to have a significant impact on the implementability of the

alternative and can be resolved in the concept design phase. Developmett of a

soil washing process will be accomplished during the concept development

phase. Since there are no large scale applications of this process, develop-

ment of an acceptable process may present a significant impediment to timely

implementation of this alternative. It is anticipated that extensive labora-

tory and pilot scale testing will be required to verify the soil washing pro-

cess. Coordination and approval of regulatory agencies will also be required.

As a result, delays in project completion may be anticipated.

Implementation of Alternative 3-3F will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Selection of location for on-site landfill;

g. Development of a detailed sampling and analysis plan; and

h. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative, other than wetland

revegetation, is 36 months. Wetland restoration will be completed within four

years.

The implementability rating of this alternative is moderate.

Safety. Significant threats to safety are short-term exposure of on-site

workers to the contamin.ted materials, exposure to the safety problems asso-

ciated with handling the chemical reagents used in the soil washing process,

and heavy truck traffic on the NWS Concord and the public rights-of-way during 0
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transport of the contaminated materials to the disposal areas. On-site

workers can be protected from the contamination by implementation of appr -

priate personnel protection programs. Safety problems associated with trdns-

port of contaminated materials will be minimized by development of a detailed

transportation plan during the concept development phase. There are no long

term threats to workers or nearby facilities or communities associated with

this alternative.

The safety rating of this alternative is moderate.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 3,

rendered non-hazardous by the soil washing process, and disposed of in an

Class III on-site disposal facility. A concentrated waste stream of contami-

nants would be produced that would require special treatment, handling, and

disposal in an off-site Class I disposal facility. The wetland would be fully

restored.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination. -

Arsenic 94 percent Zinc >99 percent

Cadmium >99 percent Copper >99 percent

Lead >99 percent Selenium >99 percent

Nickel 96 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 3-3F is

moderate.

7.1.3.7 Summary of Technical Feasibility Analysis for RASS 3 Alternatives

A detailed summary of the technical feasibility analysis for alternative

remedial actions considered for RASS 3 is presented in Table 7.5. An overall

summary is presented in Table 7.6.
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7.1.4 Remedial Action Subsite 4

7.1.4.1 Alternative 4-1. No Action

Performance. The no action alternative would pro'ide notice of the contman.-

natec areas in RASS 4 and would reduce SOCW4tat the threat ot human ont aCt

with the surface soils containing high lcvt.. ! heavy metalb and tbct j. It

may not be very effective since nature watchers and childret fav Ignore t ic

warning signs. The warning sign will have to be occasionally uAlistaltird and -,

replaced since these may be knocked down. lost. btolen. ot dam.ged. 111 vstn-

ing signs provide no protection to the on-site Ilora and !au, a. The nL' at tCI-

alternative would leave soils containing high levels of hCavv tetal]- 11 th

environment. The no action alternative perlorr- .ce rating io low.

Reliability. The maintenance ot the warning sign requireeb n4 sperial oprt.n-

tion and maintenance activities. Failure of Aiternati%,e 4-1 W,,uld teult it,

an increase probahility of persons coming into cortact with the Coniattirttd,

materials. Failure of the property record annotation tvstez cnmid trault in

the unknowinR development of the contaminated aresi with the re,.tiltant spread

U of contamination. Long term operation and maintenance tanks for

Alternative 4-1 include the following. %

a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs; and

d. Annual site status report.

The reliability rating is moderate.

Implementability. Since no tralor construction is anticipated, o specla;

implementation problems are anticipated in implementation of Alterrative 4-1.

However, regulatory concerns and the degree of public acceptarce may prec:ude

implementation of the no action alternative. ;mplementatlon of

Alternative 4-I would require no additinnal detailed studies prior tn firal

design. Implementatinn would require six mmth' with be,,ficial reau'ts-

obtained shortly thereafter. The lmplerrentabilltv rating lc- high.

I

d...,
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Safety. There are no additional safety risks to on- or Uti-a-te personnel

resulting from the implementation of Alternative 4.-J. hovever. er ons t ttre

Ing the posted areas should wear protective t1othing and respiratory proIc-

ion to eliminate the risk of expo~ure to tht contnt nantb. The e rating

is moderate.

Level of Remediation Achievable. So resediatitor 1. achicvti Iv this

alternative. The primary receptors. or-itce wildlife and ve~retaton. .ot nvt

protected by Alternative 4-. The level ot kevmwdl4tien to low.

Overall Technical Feasibility R4tlng. hbsed on the evaluation% prob.nfed

above, the overall technical feasibility rating of Altrrnac:ve 4-! lb low.

7.1.4.2 Alternative 4-2. Environmental MontorIn

Performance. Alternative 4-2 does not meet the selected environmenti

protection goals and site specific criteria and offer* no additio nal positive

protection beyond the no action alternative. However, Alternative 4-2 wil]

allow the continued characterization of the environment in the contaminated

and adjacent areas. In addition, implementation of this alternative would

document changes in contaminant migration patterns. The performance rating is

low.

Reliability. Alternative 4-2 is designed to allow the further identification

of contaminant transport mechanisms and the quantification of environmental

impacts. In addition, this alternative includes provisions for triggering

future positive remedial action, if deemed necessary. Failure of this

alternative would eliminate the ability to track changes in contaminant

migration patterns. Since this alternative provides no initial positive

environmental protection, its success or failure would result in the same

impacts as the no action alternative. Data collection for the environmental

monitoring program would be very reliable; however, data interpretation and

analysis would be less reliable and subject to uncertainty.

bong term operation and maintenance tasks for Alternative 4-2 include the

following.

7.78
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a. Annual notification plan update;

b. Annual site inspections;

c. Maintenance of signs;

d. Environmental onitoring; 0

e. Annual site status report; and

f. Periodic reports describing the results of environmental monitoring.

The reliability rating for this alternative is moderate.

Implementability. Since no major construction is anticipated, no special

implementation problems are anticipated in implementation of Alternative 4-2.

There will be problems associated with the interpretation of environmental

data and the determination of action levels that would trigger the implementa-

tion of positive remedial action measures. These action levels must be

quantified in the detailed implementation plan. Regulatory concerns and the

degree of public acceptance may preclude implementation of the no action

alternative. Implementation would require twelve months with beneficial

results obtained shortly thereafter. Implementation of Alternative 4-2 will

require the following detailed studies prior to final design.

a. Development of a detailed sampling and analysis plan; and

b. Identification of appropriate action levels for implementing future S

remedial actions.

The implementability rating is high.

Safety. Minimal additional safety risks are associated with the 0

implementation of Alternative 4-2. These risks are associated with the ,

additional site monitoring which necessitates that personnel go into and

adjacent to the contaminated areas. Persons entering the posted areas should

wear protective clothing and respiratory protection to eliminate the risk of

exposure to the contaminants. The additional risk is considered to be minimal .

because of the limited duration of site inspections. The safety rating is .,

moderate.

Level of Remediation Achievable. No remediation is achieved by this

alternative. The Level of Remediation is low.

'.4.
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Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 4-2 is low

7.1.4.3 Alternative 4-3A

Performance. Alternative 4-3A will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be trans-

ported by truck or rail to appropriate existing landfills. Revegetation of

RASS 4 would be implemented in accordance with a detailed grading and

revegetation plan.

Alternative 4-3A provides for removal of substantial quantities of contami-

nated soil material from RASS 4 and is the most effective remedies for long

term remediation of the contaminated areas. This alternative does not remove

some of the contamination that has migrated from the area of initial contami-

nation. This alternative can successfully address the first element of the

environmental protection goals, i.e., "minimize or eliminate the continued

release and potential release of hazardous substances."

The performance rating of Alternative 4-3A is high.

Reliability. All of the technologies in Alternative 4-3A have been proven on

similar site conditions. After the initial revegetation program there are no

anticipated long term operation and maintenance activities that would be prone

to fail. The potential for failure is essentially removed because the

contamination is removed from the site. There is some potential that the

contamination left in place will cause environmental problems; however, this

possibility is addressed through implementation of the long term monitoring

program.

Long term operation and maintenance requirements for Alternative 4-3A include

the following.

7.80

1.-



a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 4-2; and

c. Annual reports.

The reliability rating of this alternative Is high.

Implementability. Labor and materials are readily available for all elements

of this alternative. Disposal facilities have been identified; however, the

exact disposal location has not been selected. The time required for imple-

mentation of this alternative, other than revegetation, is 18 months.

Revegetation will be completed within two years.

The development of a detailed transportation plan will address public concerns

over the transport of contaminated materials from NWS Concord to the selected

disposal facility. This is not believed to have a significant impact on the

implementability of the alternative and can be resolved In the concept design

phase; however, some time delays are expected. Transport by rail may be less

- controversial than truck transport and could be considered as an alternative.

Regulatory input would be required in the development of the final

transportation and disposal plan. Some project delays may occur.

Implementation of Alternative 4-3A will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill materida;

e. Development of a detailed sampling and anaiy~is plan; and

f. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic through
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public right-of-way during transport of the contaminated materials to the

disposal facilities. On-site workers ca, be protected from the contamina [on

by implementation of appropriate personnel protection programs. Safety prob-

lems associated with the off-site transport of contaminated materials can be

minimized by development of a detailed transportation plan during the concept

development phase. Safety problems associated with off-site transport would

be further minimized if rail transport is selected. There are no long term

threats to workers or nearby facilities or communities associated with this

alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 4 and

disposed of in an existing Class I landfill.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.

Arsenic 61 percent Nickel 62 percent

Cadmium 59 percent Zinc 62 percent

Lead 67 percent Copper 60 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the -:61l technical feasibLlity rating of Alternative 4-3A Is high.

7.1.4.4 Alternative 4-3C

Performance. Alternative 4-3C will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be stabilized

and the contaminants should be immobilized in the soil mass using

solidificatIon/stabilization technology. The stabilized materials will be

transported to an existing Class III disposal facility. Site revegetation
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would be implemented in accordance with a detailed site grading and

revegetation plan.

Alternative 4-3C provides for removal of contaminated soil material from

RASS 4 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge of contaminants into sur-

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances."

The performance rating of Alternative 4-3C is high.

Reliability. All of the technologies in Alternative 4-3C have been proven on

similar site conditions. After the initial revegetation program there are no

anticipated long term operation and maintenance activities that would be prone

to fail. The potential for failure is essentially removed because the

contamination is immobilized in the soil mass and removed from the site.

There is some potential that the contamination left in place will cause

environmental problems; however, this possibility is addressed through imple-

mentation of the long term monitoring program.

The long term stability of the immobilized contaminants may be of some

concern. This is especially true in the case where the material may be

co-disposed in a municipal type (Class III) landfill. The acidic environment

of such landfills may adversely affect the solidified/stabilized materials and

increase release of the heavy metals. Additional testing may be required

during the development of the stabilization process to document the long term

durability of the treated soils.

Long term operation and maintenance requirements for Alternative 4-3C include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 4-2;

c. Periodic reports for five years.
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The reliability rating of this alternative is moderate.

Implementability. Labor and materials are readily available for all elements N"

of this alternative. Several potential disposal areas have been identified

within an acceptable distance from the site. The time required for implemen-

tation of this alternative, other than wetland restoration, is 24 months.

Site revegetation will be completed within three years.

The only remaining problem areas are the development of a transportation plan

that will address public concerns over the transport of contaminated materials

through the public right-of-way and the development of an appropriate stabili-

zation process. Since the contaminated materials are rendered non-hazardous

by the stabilization process, development of an acceptable transportation plan

is not believed to have a significant impact on the implementability of the

alternative and can be resolved in the concept design phase. Development of a

stabilization process will be accomplished during the concept development

phase. A variety of commercially available processes may be applicable to the

contaminants found on RASS 4. Development of an acceptable process is not

expected to present a significant impediment to implementation of this

alternative; however, the use of the TTLC/STLC evaluation procedure tends to

complicate the development of an acceptable solidification/stabilization

process. Process development will be coordinated with appropriate regulatory

agencies, which may cause delays in project approval.

Implementation of Alternative 4-3C will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;
p.-

d. Location of suitable backfill material;

e. Development of a contaminant immobilization process; 9

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.
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The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS R=

Concord and in nearby communities during transport of the solidified/

stabilized materials to the disposal facility. On-site workers can be

protected from the contamination by implementation of appropriate personnel

protection programs. Safety problems associated with transport of contami-

nated and solidified/stabilized materials will be minimized by development of

a detailed transportation plan during the concept development phase. There

are no long term threats to workers or nearby facilities or communities

associated with this alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 4,

rendered non-hazardous by the stabilization process, and disposed of in an

existing licensed disposal facility.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.

Arsenic 61 percent Nickel 62 percent .

Cadmium 59 percent Zinc 62 percent

Lead 67 percent Copper 60 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 4-3C is high.

7.1.4.5 Alternative 4-3D

Performance. Alternative 4-3D will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required
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clean up levels can be documented. The excavated materials will be stabilized

and the contaminants would be immobilized in the soil mass by the

solidification/stabilization process. The stabilized materials will be

transported to a monofill constructed on NWS Concord. Site revegetation would

be implemented in accordance with a detailed site grading and revegetation

plan.

Alternative 4-3D provides for removal of contaminated soil material from

RASS 4 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge of contaminants into sur-
p

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances."

The performance rating of Alternative 4-3D is high.

Reliability. All of the technologies in Alternative 4-3D have been proven in

similar site conditions. After the initial revegetation program there is no

anticipated long term operation and maintenance activities that would be prone

to fail. The potential for failure is minimized because the contamination is

immobilized in the soil mass and removed from the site. There is some poten-

tial that the contamination left in place will cause environmental problems;

however, this possibility is addressed through implementation of the long term

monitoring program.

The long term stability of the immobilized contaminants is a primary concern.

The possibility of failure of this alternative is minimized by the disposal of

the solidified/stabilized materials in a landfill constructed to Class I

standards. None of the monofill sites evaluated on NWS Concord (Lutton et al

1987) meet Class I facility siting requirements; however, the engineering

features of a Class I facility combined with the limited mobility of the con-

taminants of concern should provide for secure disposal of the solidified/

stabilized soils. Additional testing may be required during the development

of the stabilization process to document the long term durability of the

treated soils.. ..

7.86 1

....~ ~ ~~W & 1.oJ .&&S. = " ". "" ".. -i ° , ' 5



Long term operation and maintenance requirements for Alternative 4-3D include

* the following.

a. Site maintenance for the first five years; S
b. Environmental monitoring in accordance with Alternative 4-2 for first

five years;

c. Maintenance and monitoring of the monofill; and

d. Annual reports for five years on area of remediation and at least

thirty years on the monofill facility. _

The reliability rating of this alternative is moderate.

Implementability. Labor and materials are readily available for all elements

of this alternative. Several potential disposal areas have been identified on

NWS Concord. Final site selection would be made in the concept design phase.

Final site selection on facility design will be coordinated with appropriate

regulatory agencies. Extensive coordination requirements may delay completion 0-

of the alternative.

Remaining problem areas are development of a transportation plan that will

address public concerns over the transport of contaminated and solidified/

stabilized materials on NWS Concord and development of an appropriate stabili-

zation process. Since the contaminated materials are rendered non-hazardous

by the stabilization process, development of an acceptable transportation plan

is not believed to have a significant impact on the implementability of the 0

alternative and can be resolved in the concept design phase. Development of a

stabilization process will be accomplished during the concept development

phase. A variety of commercially available processes may be applicable to the

contaminants found on RASS 4. Development of an acceptable process is not -?

expected to present a significant impediment to implementation of this alter-

native; however, the use of the TTLC/STLC evaluation procedure tends to com-

plicate the development of an acceptable solidification/stabilization process. -

Process development will be coordinatLd with appropriate regulatory agencies,

which may cause delays in project approval.

Implementation of Alternative 4-3D will require the following detailed studies

prior to final design. -
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a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;

d. Location of suitable backfill material;

e. Development of a contaminant immobilization process;

f. Select location for on-site landfill;

g. Development of a detailed sampling and analysis plan; and

h. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative is 36 months. Site

revegetation will be completed within four years.

The implementability rating of this alternative is moderate.

Safety. The only significant threats to safety are short-term exposure of

on-site workers to the contaminated materials and heavy truck traffic on NWS

Concord during transport of the solidified/stabilized materials to the mono-

fill. On-site workers can be protected from the contamination by implementa-

tion of appropriate personnel protection programs. Safety problems associated

with transport of contaminated and solidified/stabilized materials will be

minimized by development of a detailed transportation plan during the concept

development phase. There are no long term threats to workers or nearby facil-

ities or communities associated with this alternative.

The safety rating of this alternative is high.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 4,

rendered non-hazardous by the stabilization process, and disposed of in an

engineered monofill facility.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.
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Arsenic 61 percent Nickel 62 percent

Cadmium 59 percent Zinc 62 percent

Lead 67 percent Copper 6U percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical effectiveness rating of Alternative 4-3D is high.

7.1.4.6 Alternative 4-3E

Performance. Alternative 4-3E will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in

a soil washing process and contaminants will be removed from the soil. The

decontaminated materials will be transported to an existing Class III disposal

facility. The contaminants will be concentrated in the reagents used for soil

washing. Residual contaminants will be disposed of in existing Class I

facilities. Site revegetation would be implemented in accordance with a

detailed site grading and revegetation plan. .5.

Alternative 4-3E provides for removal of contaminated soil material from

RASS 4 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge. This alternative can

successfully address the first element of the environmental protection goals,

i.e., "minimize or eliminate the continued release and potential release of

hazardous substances." However, the contamination is concentrated in sludges

and requires disposal in a Class I facility. The volume of these sludges is

expected to be approximately twenty percent of the volume of soil.

The performance rating of Alternative 4-3E is high.

Reliability. The primary technology used in Alternative 4-3E, soil washing,

has not been proven on the field scale. Reliability of this alternative would

be improved by conduct of extensive laboratory and pilot scale testing. The

PUN.
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effectiveness of the soil washing process can be demonstrated through testing

after treatment. If contamination remains, the materials can be directed to

Class I or Class II disposal sites rather than a Class III site. After the

initial revegetation program there is no anticipated long term operation and

maintenance activities that would be prone to fail. There is some potential

that the contamination left in place will cause environmental problems;

however, this possibility is addressed through implementation of the long term

monitoring program.

Long term operation and maintenance requirements for Alternative 4-3E include

the following.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 4-2 for first

five years; and

c. Annual reports for five years.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

large scale soil washing facility. Since this technology has not been widely

implemented on a large scale, the soil washing facility would probably have to

be custom designed and constructed.

Potential disposal areas have been identified within a reasonable distance

from the site.

Remaining problem areas include development of a detailed transportation plan

that will address public concerns over the transport of contaminated and

decontaminated materials on NWS Concord and through the public right-of-way

and development of a soil washing process. Since the contaminated materials

would be rendered non-hazardous by the soil washing process, development of an

acceptable transportation plan is not believed to have a significant impact on

the implementability of the alternative and can be resolved in the concept

design phase. Development of a soil washing process will be accomplished

U.

% .e9
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during the concept development phase. Since there are no large scale applica-

tions ot this process, development of an acceptable process may prescnt

a significant impediment to timely implementation of this alternative. It is

anticipated that extensive laboratory and pilot scale testing will be required

to verify the soil washing process. Coordination and approval of regulatory

agencies will also be required. As a result, delays in project completion may

be anticipated.

Implementation of Alternative 4-3E will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal; 
P

d. Location of suitable backfill material;

e. Development of a soil washing process;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The tinc! required for implementation of this alternative, other than site

revegetation is 36 months. Site revegetation will be completed within four

years.

The implementability rating of this alternative is moderate.

N Safety. Significant threats to safety are short-term exposure of on-site

workers to the contaminated materials, exposure to the safety problems

associated with handling the chemical reagents used in the soil washing pro-

cess, and heavy truck traffic on NWS Concord and the public rights-of-way dur-

ing transport of the treated soils and residual sludges to the disposal areas.

On-site workers can be protected from the contamination by implementation of

appropriate personnel protection programs. Safety problems associated with

transport of materials will be minimized by development of a detailed trans-

portation plan during the concept development phase. There are no long term

*7.9*7.91
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threats to workers or nearby facilities or communities associated with this

alternative.

The safety rating of this alternative is moderate.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 4,

rendered non-hazardous by the soil washing process, and disposed of in an

existing Class III disposal facility. A concentrated waste stream of contami-

nants would be produced that would require special treatment and handling,

including disposal in a Class I disposal facility.

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.

Arsenic 61 percent Nickel 62 percent

Cadmium 59 percent Zinc 62 percent

Lead f7 ner.;ent Copper 60 percent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 4-3E is

moderate.

7.1.4.7 Alternative 4-3F

Performance. Alternative 4-3F will be effective in meeting the environmental

protection goals since excavation is a proven technology. Excavation can
I

easily be performed to depths below the anticipated level of contamination.

Excavated materials can be classified with relative ease and the required

clean up levels can be documented. The excavated materials will be treated in

"IIa soil washing process and contaminants will be removed from the s-)il and ..

concentrated in residual sludges. The decontaminated materials will be

transported to an engineered on-site Class III monofill constructed on NWS

Concord. The contaminants will be concentrated in the reagents used for soil

washing. Residual sludges will be disposed of in an existing Class I disposal

7.92
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facility. Site revegetation would be implemented in accordance with a

detailed site grading and revegetation plan.

Alternative 4-3F provides for removal of contaminated soil material from 0

RASS 4 and is an effective remedy for long term remediation of the contami-

nated areas. This alternative does not remove some of the contamination that

has migrated from the area of the initial discharge of contaminants into sur-

rounding areas. This alternative can successfully address the first element

of the environmental protection goals, i.e., "minimize or eliminate the con-

tinued release and potential release of hazardous substances." However, the

contamination is concentrated into residual sludges requiring disposal in an ,

off-site Class I facility. The volume of these sludges is expected to be 0

approximately twenty percent of the volume of soil.

The performance rating of Alternative 4-3F is high.

Reliability. The primary technology used in Alternative 4-3F, soil washing,

has not been proven on the field scale. The reliability of this alternative

would be improved by conduct of extensive laboratory and pilot scale testing.

The effectiveness of the soil washing process can be demonstrated through S

testing after treatment. If contamination remains, the materials can be

directed to Class I or Class II disposal sites rather than a Class III site.

After the initial revegetation program there are no anticipated long term

operation and maintenance activities that would be prone to fail. The

potential for failure is essentially removed because the contamination is

removed from the soil mass, -uncentrated in residual sludges, and removed from

the site. There is some potential that the contamination left in place will

cause environmental problems; however, this possibility is addressed through

implementation of the long term monitoring program.

Long term operation and maintenance requirements for Alternative 4-3F include

the following. P.

a. Site maintenance for the first five years;

b. Environmental monitoring in accordance with Alternative 4-2 for first %

five years; <-

c. Maintenance and monitoring of the monofill; and 0
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d. Annual reports for five years on area of remediation and at least

thirty years on on-site disposal facility. V.

The reliability rating of this alternative is moderate.

Implementability. Labor and materials for most elements of this alternative

are readily available. The major exception to this is the availability of a

large scale soil washing facility. Since this technology has not been

implemented on a large scale, the soil washing facility would have to be

custom designed and constructed.

Potential disposal areas have been identified on site.

Remaining problem areas include development of a transportation plan that will

address public concerns over the transport of contaminated and decontaminated

materials on NWS Concord, development of a plan to transport residual sludges

to an existing Class I disposal facility, and development of a soil washing

process. Since the contaminated materials are rendered non-hazardous by the

soil washing process, development of an acceptable transportation plan is not

believed to have a significant impact on the implementability of the alterna-

tive and can be resolved in the concept design phase. Development of a soil

washing process will be accomplished during the concept design phase. Since

there are no large scale applications of this process, development of an

acceptable process will require extensive studies and may present a signifi-

cant impediment to timely implementation of this alternative. It is antici-

pated that extensive laboratory and pilot scale testing will be required to

verify the soil washing process. Coordination and approval of regulatory

agencies will also be required. As a result, delays in project completion may

be anticipated.

Implementation of Alternative 4-3F will require the following detailed studies

prior to final design.

a. Selection of a method for excavating and transporting contaminated

soils;

b. Confirmation of wetland excavation methods;

c. Finalization of locations for disposal;
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d. Location of suitable backfill material; a

e. Development of a soil washing process;

f. Development of a detailed sampling and analysis plan; and

g. Identification of appropriate action levels for implementing future

remedial actions.

The time required for implementation of this alternative, other than wetland

restoration, is 36 months. Site revegetation will be completed within four

years.

The implementability rating of this alternative is moderate.

Safety. Significant threats to safety are short-term exposure of on-site

workers to the contaminated materials, exposure to the safety problems assoct-

ated with handling the chemical reagents used in the soil washing process, and

heavy truck traffic on NWS Concord and the public rights-of-way during trans-

port of the contaminated materials to the disposal areas. On-site workers can

be protected from the contamination by implementation of appropriate personnel

I. protection programs. Safety problems associated with transport of contami-

nated materials will be minimized by development of a detailed transportation

plan during the concept development phase. There are no long term threats to

workers or nearby facilities or communities associated with this alternative.

The safety rating of this alternative is moderate.

Level of Remediation Achievable. The level of remediation achievable by this

alternative is high. Contaminated material would be removed from RASS 4,

rendered non-haz-rdous by the soil washing process, and disposed of in

a Class III on-site disposal facility. A concentrated waste stream of

contaminants would be produced that would require special treatment, handling,

and disposal in an off-site Class I disposal facility.
]

Implementation of the selected criteria is estimated to result in the positive

control of the following amounts of contamination.

96N~
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Arsenic 61 percent Nickel 62 percent

Cadmium 59 percent Zinc 62 per ent

Lead 67 percent Copper 60 perLent

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating of Alternative 4-3F is

moderate.

7.1.4.8 Alternative 4-4A

Performance. Alternative 4-4A is designed to prevent migration of the

contaminants from RASS 4 along surface and airborne pathways. The effective- N.

ness of the containment cap is considered to be good. The useful life of the%

cap is unknown, however, with proper maintenance is expected to approach

30 years.

The performance rating of Alternative 4-4A is mcderate.

Reliability. Materials for construction of the cap are readily available.

The cap would require no operation and only minimal maintenance, including

grass mowing and and annual inspection.

Long term operation and maintenance requirements for Alternative 4-4A include

the following.

a. Maintenance of the top soil cover;

b. Annual site inspections; 5'

c. Biannual environmental monitoring in accordance with Alternative 4-2; %

and

d. Annual site status reports and biannual environmental monitoring

reports.

The reliability rating for Alternative 4-4A is high.

Implementability. Constructability of the cap considering onsite conditions

is good. Implementability of the cap considering offsite conditions is good.

The time required for implementation of this alternative, other than wetland
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restoration, is 12 months. Site revegetation will be completed within two

years.

Implementation of Alternative 4-4A will require the following detailed studies

prior to final design.

a. Location of suitable borrow areas for fill and cap materials;

b. Slope stability analysis for the cap design;

c. Development of a detailed sampling and analysis plan; and

d. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating for Alternative 4-4A is moderate.

Safety. The short-term threat to on-site workers is exposure to the contami-

nated materials during construction of the cap. This can be minimized through

implementation of a personnel protection program. There is no long term

threat to on-site workers.

The short term safety threat to off-site personnel is related to the transport

- of capping material to RASS 4. This can be minimized through proper planning.

There will be no off-site exposure to the contaminated materials.

The safety rating of Alternative 4-4A is high.

Level of Remediation Achievable. The level of remediation achievable by

Alternative 4-4A is moderate. Contaminated materials would remain on-site and

be subject to further migration and redistribution should the cap fail.

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical effectiveness rating of Alternative 4-4A is

moderate.

7.1.4.9 Alternative 4-4B

Performance. Alternative 4-4B is designed to prevent migration of the

contaminants from RASS 4 along surface, ground water, and airborne pathways.
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The effectiveness of the containment cap is considered to be good. The useful

life of the cap is unknown, however, with proper maintenance is expected

approach 30 years.

The performance rating of Alternative 4-4B is moderate.

Reliability. Materials for construction of the cap are readily available.

The cap would require no operation and only minimal maintenance, including

grass mowing and annual inspection.

Long term operation and maintenance requirements for Alternative 4-4B include

the following.

a. Maintenance of the multilayered cover;

b. Annual site inspections;

c. Biannual environmental monitoring in accordance with Alternative 4-2;

and

d. Annual site status reports and biannual environmental monitoring

reports.

The reliability rating for Alternative 4-4B is high.

Implementability. Constructability of the cap considering onsite conditions

is good. Implementability of the cap considering offsite conditions is good.

Implementation of Alternative 4-4B will require the following detailed studies

prior to final design. The time required for implementation of this

alternative, other than wetland restoration, is 12 months. Site revegetation

will be completed within two years.

a. Location of suitable borrow areas for fill and cap materials;

b. Slope stability analysis for the cap design;

c. Development of a detailed sampling and analysis plan; and

d. Identification of appropriate action levels for implementing future

remedial actions.

The implementability rating for Alternative 4-4B is moderate.
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Safety. The short-term threat to on-site workers is exposure to the

contaminated materials during construction of the cap. This can be minimized

through implementation of a personnel protection program. There is no long

term threat to on-site workers. 0

The short term safety threat to off-site personnel is related to the transport I

of capping material to RASS 4. This can be minimized through proper planning.

There will be no off-site exposure to the contaminated materials.

The safety rating of Alternative 4-4B is high.

Level of Remediation Achievable. The level of remediation achievable by -

Alternative 4-4B is moderate. Contaminated materials would remain on-site and

be subject to further migration and redistribution should the cap fail.

Overall Technical Feasibility Rating. Based on the evaluations presented

above, the overall technical feasibility rating for Alternative 4-4B is

moderate.

7.1.4.10 Summary of Technical Feasibility Analysis for RASS 4 Alternatives 0

A detailed summary of the technical feasibility analysis for alternative

remedial actions considered for RASS 4 is presented in Table 7.8. An overall

summary is presented in Table 7.9.

7.2 Environmental Considerations

Each remedial alternative was evaluated on the basis of beneficial and adverse 0

effects, with consideration given to feasible mitigation measures. The

evaluation process required assessment of existing perturbation from iden-

tifled contaminants, the degree to which each alternative would alleviate the

perturbation, and additional stresses that might result from the cleanup mea-

sures themselves. Hydrological evaluations considered possible below-ground

transport of contaminants to the adjacent aquifer, transport of contaminants

via surface water to aquatic and wetland ecosystems, and effects on tidal flow

patterns. 0
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Ecological evaluations of remedial alternatives included toxicological effects

of existing contaminant levels, importance of existing pre-cleanup wetlan and .'

aquatic resources, and the potential effects on these resources on alternacive

remedial measures. To evaluate the latter, the perceived benefits of

pollutant removal were weighed against possible deleterious effects of

excavation cr containment in wetland and aquatic ecosystems.

Evaluation of excavation impacts assumed implementation of a wetland

restoration program, where applicable. Preliminary analyses conducted by WES

indicated feasibility of reestablishing appropriate wetland areas, as long as

appropriate pre-construction data are collected and appropriate fill selection

and placement nrocedures followed (O'Neil 1988).

Effects of substantial increases in truck traffic on the human environment
were also considered in the evaluation of adverse effects of alternative

remediation. Although truck-related increases in traffic and noise are

secondary relative to health-related impacts, they are considered sufficiently %

important to warrant inclusion in the alternative evaluation process in this

section. .

For each alternative, the beneficial effects are assigned, as a group, a

single rating of "low," "moderate" or "high," indicative of relative

magnitude. Adverse effects of each alternative remedial measure are treated

in like fashion. Finally, each alternative is assigned an "Overall Environ-

mental Rating" indicative of its relative favorability.

7.2.1 Remedial Action Subsite I

7.2.1.1 Alternative 1-I

Beneficial Effects. The no action alternative provides essentially no
enhancement of environmental protection. It allows continued migration of

contaminants via all pathways, although some protection against direct human

contact may be realized by reduction of access to the sites through posting.

Endangered species will continue to be exposed to hazardous substances remain-

ing on site.
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Adverse Effects. Under the no action alternative, contaminants would continue

to migrate from the various contaminated sites through the pathways described

in Section 3. The areal extent of contamination would increase and spread

into Suisun Bay. The potential for migration was documented by Coats (1986).

While the concentrations of contaminants might be attenuated by natural

dilution processes, a wider range of fish and wildlife will be exposed to

contaminants. In addition, the potential for large discharges of sediment

sorbed contaminants will continue to exist whenever a storm or abnormal high

tides occur at NWS Concord (Coats 1986). Such events will eventually expose

fish in Suisun Bay to hazardous substances. The potential adverse environ-

mental effects of the no action alternative are addressed in Lee et al. (1985,

1986, 1988).

7.2.1.2 Alternative 1-2

Beneficial Effects. The environmental monitoring alternative provides only

limited positive environmental protection benefits above those provided by the

no-action alternative. The environmental monitoring alternative will not

eliminate or mitigate contamination of surface waters, -oils, or sediments by

-o continued migration of contaminants from those areas of identified high

contaminant concentrations. The implementation of an environmental monitoring

.F. program will provide documentation of continued contaminant migration and its

associated environmental impact. Wildlife studies will document species use

of the site, the contamination of collected species, and problems caused by

continued exposure to the hazardous substances remaining on site. The

environmental monitoring program will also provide an early warning of changes

in conditions that may increase the potential for substantial environmental

damage by continued contaminant release or an unexpected increase in the rate

of release.

Adverse Effects. Under the environmental monitoring alternative, contaminants

will continue to migrate from the areas of major contamination and the areal

extent of contamination will continue to expand. However, there will be some

attenuation of the high contamination levels because of dilution effects. The

potential environmental effects aie essentially the same ;s those found In the

no action alternative which are fully addressed in Lee, et al. (1985, 1936,
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1988). The threat of contamination of plants and wildlife including

endangered species will continue and will increase because of the project I

increase in the areal extent of contamination. 5.I
7.2.1.3 Alternative 1-3A

Beneficial Effects. The excavation and disposal in existing landfills alter-

native would provide a high level of environmental protection. Contamination

will be removed from RASS I and placed in a secure environment. In the long

term, natural regrowth augmented by the active wetland restoration program

would result in full recovery of the wetland. It is estimated that this
I

recovery process will take five years. Beneficial effects are discussed in

the biological assessment prepared by O'Neil (1988).

Adverse Effects. The excavation alternative presents the potential tor
I

adverse environmental effects caused by exposure of construction personnel and

persons located off site to the excavated material during transpcrtation. The

excavation of contaminated material will also impact the important wetland

habitat found on RASS 1 and will impact resident wildlife populations by death -

or displacement. In the short term, the habitat will be either mudflat or %

standing water, depending on elevation and drainage. Neither of these types

will provide habitat for the protected species currently on site (Lee et al.

1986). These adverse short term impacts will be mitigated by the potential
I

for long term recovery of the area once the contaminated material is removed

and the restoration element of the alternative is implemented. Adverse

effects are discussed In the biological assessment prepared by O'Neil (1988).

The disposal in existing landfills option has the additional risk of exposure

of the public to contaminated material during the transport of the materials

to the disposal area. it is estimated that approximately 1,t33 truck loads of

material would be removed from RASS 1. Concerns over traffic impacts can be

minimized if the rail transport option is selected. It is estimated that P.

approximately 319 rail cars of material would be removed. In addition, there

may be some potential for adverse impacts associated with final disposal in a

landfill. This possibility will be minimized by selection of an appropriate

class of landfill for final disposal.
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7.2.1.4 Alternative 1-3C

Beneficial Effects. The beneficial effects of this alternative will be

essentially the same as those provided by alternative 1-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 1-3A. Concerns over the transport

of contaminated materials will be reduced by the use of a chemical

stabilization process to immobilize the metals in the soil mass. However, the

chemical stabilization process will increase the volume of materials requiring

disposal by approximately thirty percent with a corresponding increase in

truck traffic. Approximately 1473 truck loads of stabilized materials would

require transport.

7.2.1.6 Alternative 1-3D

Beneficial Effects. The beneficial effects of this alternative will be

essentially the same as those provided by alternative 1-3A.

Adverse Effects. The adverse effects of this alternative will be essentially P

the same as those provided by alternative 1-3A. However, concerns about

transport of contaminated materials will be minimized because the contaminants

will be immobilized in the soil matrix and final disposal will occur on NWS
Concord. The volume of materials will be increased by the chemical stabiliza-

tion process by approximately thirty percent.

Approximately ten acres on NWS Concord would be used for construction of a

monofill. There is a potential loss of this area for future beneficial use.

The monofill would be sited in areas that are more environmentally secure than

the wetlands found in RASS 1.

7.2.1.6 Alternative 1-3E

Beneficial Effects. The beneficial effects of this alternative will be

essentially the same as those provided by alternative 1-3A. a.
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Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 1-3A. Concerns over the off-si - I r

transport of contaminated materials will be minimized by the use of a chen ical

soil washing process to remove the contaminants from the soil mass. However,

the soil washing process produces a concentrated waste stream that must be

properly handled, including Class I disposal. It is estimated that approxi-

mately 1134 truck loads of decontaminated soil and 162 trucks (46 rail cars)

of residual sludges would be transported to existing landfills.

7.2.1.7 Alternative 1-3F

Beneficial Effects. The beneficial effects of this alternative will be

essentially the same as those provided by alternative 1-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 1-3A. However, concerns about

transport of contaminated materials will be reduced because the decontaminated

soils would be disposed of on-site. A concentrated waste stream of contami-

nants would be treated and transported to existing landfills for disposal in a

Class I facility. Approximately 162 trucks (46 rail cars) of material would -

require transport to an existing landfill.

I.

7.2.1.8 Summary of Environmental Considerations Analysis for RASS I

A summary of the environmental considerations analysis for alternative

remedial actions considered for RASS 1 is presented in Table 7.10.

7.2.2 Remedial Action Subsite 2

7.2.2.1 Alternative 2-1

Beneficial Effects. The no action alternative provides only limited enhance-

ment of environmental protection. It allows continued migration of cont-ir-

nants from the various contaminated areas through the pathways described in

Section 3. The areal extent of contamination would increase and spread into

Suisun Bay. While the concentrations of contaminants might be attenuated by
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natural dilution processes, a wider range of fish and wildlife will be exposed

to contamini .ts. This potential migration was documented by Coats (1986) In

addition, the potential for large discharges of sediment sorbed contaminants

will continue to exist whenever a storm or abnormal high tides occur at NWS

Concord (Coats 1986). Such events will eventually expose fish in Suisun Bay

to hazardous substances.

Adverse lmpacts. The potential adverse environmental effects of the no action

alternative are addressed in Lee, et al. (1985, 1986, 1988).

7.2.2.2 Alternative 2-2

Beneficial Effects. The environmental monitoring alternative provides only

limited positive environmental protection benefits above those provided by the

no-action alternative. The environmental monitoring alternative will not

eliminate or mitigate contamination of surface waters, soils, or sediments by

continued migration of contaminants from those areas of identified high

contaminant concentrations. The implementation of an environmental monitoring

program will provide- documentation of continued contaminant migration and its

associated environmental impact. Wildlife studies will document species use

of the site, the contamination of collected species, and problems caused by

continued exposure to the hazardous substances remaining on site. The environ-

mental monitoring program will also provide an early warning of changes in

conditions that may increase the potential for substantial environmental

damage by continued contaminant release or an unexpected increase in the rate

of release.

Adverse Effects. Under the increased monitoring alternative, contaminants

will continue to migrate from the areas of major contamination and the areal
extent of contamination will continue to expand. However, there will be some

attenuation of the high contamination levels because of dilution effects. The

potential environmental effects are essentially the same as those found in the

no action alternative which are fully addressed in Lee, et al. (1985, 1986,

1988a). The threat of contamination of plants and wildlife including endan-

gered species will continue and will increase because of the projected

increase in the areal extent of contamination.
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7.2.2.3 Alternative 2-3A .

Beneficial Effects. The excavation and disposal in existing landfills alter-
S

native would provide a high level of environmental protection. Contamination

would be removed from RASS 2 and placed in a secure environment. In the long

term, natural regrowth augmented by the active restoration program would

result in full recovery of the wetland. It is estimated that this recovery

process will take five years. Beneficial effects are discussed in the biolog-

ical assessment prepared by O'Neil (1988).

Adverse Effects. The excavation alternative presents the potential for

adverse environmental effects caused by exposure of construction personnel and

persons located off site to the excavated material during transportation.

The excavation of contaminated material will also impact the important wetland

habitat found at RASS 2 and will impact resident wildlife populations by death

or displacement. In the short term, the habitat will be either a mudflat or -w

standing water, depending on elevation and drainage. Neither of these types

will provide habitat for the protected species currently on site (Lee et al.

1986). These adverse short term impacts will be mitigated by the potential

for long term recovery of the area once the contaminated material is removed

and the restoration element of the alternative is implemented. Anticipated

short term impacts can be minimized by relocating any endangered species.

Adverse effects are discussed in the biological assessment prepared by O'Neil

(1988).

The disposal in existing landfill option has the additional risk of exposure

of the public to contaminated material during the transport of the materials

to the disposal area. It is estimated that approximately 479 truck loads of

Class I material would be removed from RASS 2. Concerns over traffic impacts

can be minimized if the rail transport option is selected. It is estimated

that approximately 135 rail car loads of Class I materials would be removed.
0

In addition, there may be some potential for adverse impacts associated with W

final disposal in a landfill. This possibility will be minimized by selection

of an appropriate class of landfill for final disposal.
%'

7.111

* ' ~ ' .p - *~.-. ~- ..



7.2.2.4 Alternative 2-3C

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 2-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 2-3A. Concerns over the off-site

transport of contaminated materials will be reduced by the use of a chemical

stabilization process to immobilize the metals in the soil mass. However, the

chemical stabilization process will increase the volume of material requiring

disposal by approximately thirty percent with a corresponding increase in

truck traffic. Approximately 667 truck loads of stabilized material would be

transported.

7.2.2.5 Alternative 2-3D

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 2-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 2-3A. However, concerns about off-

site transport of contaminated materials will be minimized because the contam-

inants will be immobilized in the soil matrix and final disposal will occur on

NWS Concord. The chemical stabilization process will increase the volume of

material approximately thirty percent. -

Approximately ten acres on NWS Concord would be used for construction of a

monofill. There is a potential for loss of this area for future beneficial

use. The monofill would be sited in areas that are more environmentally

secure than the wetlands found in RASS 2.

7.2.2.6 Alternative 2-3E

Beneficial Effects. The beneficial effects of this alternative will be essen- J-'

tially the same as those provided by alternative 2-3A.
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Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 2-3A. Concerns over the off-site

transport of contaminated materials will be minimized by the use of a chemical

soil washing process to remove the contaminants from the soil mass. However,

the soil washing process produces a concentrated waste stream that must be

properly handled, including Class I disposal. Approximately 96 truck loads

(27 rail cars) of Class I materials and 524 truck loads of Class III or

unrestricted materials would require transport to existing landfills.

7.2.2.7 Alternative 2-3F

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 2-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 2-3A. However, concerns about

transport of contaminated materials will be minimized because the decontami-

nated soils would be disposed of on NWS Concord. A concentrated waste stream

of contaminants would be treated and transported for disposal in an existing %

Class I facility. Approximately 96 truck loads (27 rail cars) of material

would require transport to an existing landfill.

7.2.2.8 Summary of Environmental Considerations Analysis for RASS 2

A summary of the environmental considerations analysis for alternatives reme-

dial actions considered for RASS 2 is pre'ented in Table 7.11.

7.2.3 femedial Action Subsite 3

7.2.3.1 Alternative 3-1

Beneficial Effects. The no action alternative provides only limited enhance-

ment of environmental protection. It allows continued migration of contami-

nants via all pathways, although some protection against direct humail contact

may be realized by reduction of access to the sites through posting.
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Adverse Effects. Under the no action alternative, contaminants would continue

to migrate from the various contaminated sites through the pathways described

in Section 3. The areal extent of contamination would increase and spread

into RASS 1, RASS 2, and eventually into Suisun Bay. While the concentrations

of contaminants might be attenuated by natural dilution processes, a wider

range of fish and wildlife, including endangered species on RASS 1 and RASS 2,

will be exposed to contaminants. In addition, the potential for large dis-

charges of sediment sorbed contaminants will continue to exist whenever a

storm event occurs at NWS Concord. Such events potentially expose endangered

species in RASS I and RASS 2 to hazardous substances. In addition, aquatic d

organisms in Suisun Bay would eventually be exposed to these materials. The

potential adverse environmental effects of the no action alternative are

addressed in Lee, et al. (1985, 1986, 1988).

7.2.3.2 Alternative 3-2

Beneficial Effects. The environmental monitoring alternative provides only

limited positive environmental protection benefits above those provided by the

no-action alternative. The environmental monitoring alternative will not

eliminate or mitigate contamination of surface waters, soils, or sediments by

continued migration of contaminants from those areas of identified high contam-

inant concentrations. The implementation of an environmental monitoring

program will, however, provide documentation of continued contaminant migra-

tion and its associated environmental impact. Wildlife studies will document

species use of the site, the contamination of collected species, and problems

caused by continued exposure to the hazardous substances remaining on site.

The environmental monitoring program will also provide an early warning of

changes in conditions that may increase the potential for substantial envi-

ronmental damage by continued contaminant release or an unexpected increase in

the rate of release.

Adverse Effects. Under the increased monitoring alternative, contaminants

will continue to migrate from the areas of major contamination and the areal

extent of contamination will continue to expand. However, there will be some

attenuation of the high contamination levels because of dilution effects. The

potential environmental effects are essentially the same as those found in the

7.115 %



no action alternative which are fully addressed in Lee, et al. (1985, 1986,

1988). The threat of contamination of downstream plants and wildlife

including endangered species will continue and will increase because of t,.e

projected increase in the areal extent of contamination.

7.2.3.3 Alternative 3-3A

Beneficial Effects. The excavation and disposal in existing landfills alter-

native would provide a high level of environmental protection. Contamination .%

will be removed from RASS 3 and placed in a secure environment. In the long

term, natural regrowth would result in full recovery of the wetland. It is

estimated that this recovery process will take two years.

Adverse Effects. The excavation alternative presents the potential for

adverse environmental effects caused by exposure of construction personnel and

persons located off site to the excavated material during transportation. The

excavation of contaminated material will also impact habitat found at RASS 3

and will impact resident wildlife populations by death or displacement. Over

time, the site of the excavation will silt in and vegetation will recolonize.

These adverse short term impacts will be mitigated by the potential for long -

term recovery of the area once the contaminated material is removed. %

The disposal in existing landfills option has the additional risk of exposure

of the public to contaminated material during the transport of the materials

to the disposal area. It is estimated that approximately 747 truck loads of

material would require transport to existing landfills. Based on current

data, these materials include 241 loads of Class I material and 506 loads of

Class III or unrestricted materials. Concerns over transportation impacts

would be reduced if the rail transport option is selected. Under this option,

68 rail car loads of Class I materials would be transported and 506 truck

loads of Class III or unrestricted materials would be transported. In addi-

tion, there may be some potential for adverse impacts associated with final

disposal in a landfill. This possibility will be minimized by selection of an

appropriate class of landfill for final disposal.
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7.2.3.4 Alternative 3-3C

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 3-3A. 0

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 3-3A. Concerns over the transport

of contaminated materials will be reduced by the use of a chemical stabiliza-

tion process to immobilize the metals in the soil mass. The chemical stabili-

zation process increases the volume of materials by approximately thirty

percent. Approximately 819 truck loads of materials would be transported to

existing landfills. 0

7.2.3.5 Alternative 3-3D

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 3-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 3-3A. Concerns about transport of .

contaminated materials will be minimized because the contaminants will be

immobilized in the soil matrix and final disposal will occur on NWS Concord.

7.2.3.6 Alternative 3-3E

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 3-3A.

Adverse Effects. The adverse effects of this alternative will be essentially ,

the same as those provided by alternative 3-3A. Concerns over the transport

of contaminated materials will be reduced by the use of a chemical soil

washing process to remove the contaminants from the soil mass. However, the

soil washing process produces a concentrated waste stream that must be

properly handled, including Class I disposal. Approximately 747 loads of

Class Ill materials and 35 loads of Class I materials would require truck

transport to existing landfills.
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7.2.3.7 Alternative 3-3F

Beneficial Effects. The beneficial effects of this alternative will be esen-

tially the same as those provided by alternative 3-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 3-3A. However, concerns about

transport of contaminated materials will be minimized because the

decontaminated soils would be disposed of on NWS Concord. A concentrated

waste stream of contaminants would be treated and transported for disposal in

an existing Class I facility.

7.2.3.8 Summary of Environmental Considerations Analysis for RASS 3

A summary of the environmental considerations analysis for alternative reme-

dial actions proposed for RASS 3 is presented in Table 7.12.

7.2.4 Remedial Action Subsite 4

7.2.4.1 Alternative 4-1

Beneficial Effects. The no ction alternative provideb only limited enhance-

ment of environmental protection. It allows continued migration of contami-

nants via all pathways, although some protection against direct human contact

may be realized by reduction of access to the sites through posting. Plant

and wildlife species will continue to be exposed to toxic materials remaining

on site.

Adverse Effects. Under the no action alternative, contaminants would continue

to migrate through the pathways described in Section 3. The areal extent of

contamination would increase. While the concentrations of contaminants might

be attenuated by natural dilution processes a wider range of plant and wild-

life will be exposed to contaminants. The potential exists for contaminant

migration whenever a storm event occurs at NWS Concord. The potential environ-

mental effects of the no action alternative are addressed in Lee, et al.

(1985, 1986).
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7.2.4.2 Alternative 4-2

Beneficial Effects. The environmental monitoring alternative provides oniy

limited positive environmental protection benefits above those provided by the

no-action alternative. The environmental monitoring alternative will not

eliminate or mitigate contamination of surface waters, soils, or sediments by

continued migration of contaminants from those areas of identified high contam-

inant concentrations. The implementation of an environmental monitoring pro-

gram will provide documentation of continued contaminant migration and its

associated environmental impact. Wildlife studies will document snecies use

of the site, the contaminatiun of collected species, and problems caused by

continued exposure to the hazardous substances remaining on site. The envi-

ronmental monitoring program will also provide an early warning of changes in

conditions that may increase the potential for substantial environmental dam-

age by continued contaminant release or an unexpected increase in the rate of

release.

Adverse Effects. Under the environmental monitoring alternative, contaminants

will continue to migrate from the area of major contamination and the areal

extent of contamination will continue to expand. However, there will be some

attenuation of the high contamination levels because of dilution effects. The

potential environmental effects are essentially the same as those found in the

no action alternative which are fully addressed in Lee, et al. (1985, 1986,

1988). The threat of contamination of plants and wildlife will continue and

will increase because of the projected increase in the areal extent of

contamination.

7.2.4.3 Alternative 4-3A

Beneficial Effects. The excavation and off site disposal alternative should

provide a high level of environmental protection. Contamination will be

removed from RASS 4 and placed in a secure environment.

Adverse Effects. The excavation alternative presents the potential for

adverse environmental effects caused by exposure to the excavated material of

construction personnel and persons located off site during transportation.
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The excavation of contaminated material will also impact habitat found on

~RASS 4 and will impact resident wildlife populations by death or displacement.

These adverse short term impacts will be mitigated by the potential for long

term recovery of the area once the contaminated material is removed.

The disposal in existing landfills option has the additional risk of exposure

of the public to contaminated material during the transport of the materials

to the disposal area. Approximately 71 truck loads of Class I materials would 0

require truck transport to existing landfills. In addition, there may be some

potential for adverse impacts associated with final disposal in a landfill.

This possibility will be minimized by selection of an appropriate class of

landfill for final disposal.

7.2.4.4 Alternative 4-3C

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 4-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 4-3A. Concerns over the off-site

transport of contaminated materials will be reduced by the use of a chemical

stabilization process to immobilize the metals in the soil mass. The chemical

stabilization process increases the volume of materials by approximately

thirty percent. Approximately 92 truck loads of materials would be trans-

ported to existing landfills.

7.2.4.5 Alternative 4-3D

Beneficial Effects. The beneficial effects of this alternative will be essen- %

tially the same as those provided by alternative 4-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 4-3A. However, concerns about

transport of contaminated materials will be minimized because the contaminants

will be immobilized in the soil matrix and final disposal will occur on NWS

Concord.
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7.2.4.6 Alternative 4-3E

,i , (

Beneficial Effects. The beneficial effects of this alternative will be ebsen-

tially the same as those provided by alternative 4-3A.

Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 4-3A. Concerns over the off-site

transport of contaminated materials will be reduced by the use of a chemical

soil washing process to remove the contaminants from the soil mass. However,

the soil washing process produces a concentrated waste stream that must be

properly handled, including Class I disposal. Approximately 71 truck loads of

Class III and 11 truck loads of Class I materials will require transport to

existing landfills.

7.2.4.7 Alternative 4-3F

Beneficial Effects. The beneficial effects of this alternative will be essen-

tially the same as those provided by alternative 4-3A. I
Adverse Effects. The adverse effects of this alternative will be essentially

the same as those provided by alternative 4-3A. However, concerns about off-

site transport of contaminated materials will be eliminated because the

decontaminated soils would be disposed of on-site. A concentrated waste

stream of contaminants would be treated and transported off-site for disposal

in a Class I facility. Approximately 11 truck loads would require transport

to an existing Class I landfill.

7.2.4.8 Alternative 4-4A 0

Beneficial Effects. This alternative would reduce the possibility for

contaminant migration into adjacent areas. Containment would also protect

flora and fauna from direct contact with the contaminants. Containment, how-

ever, is not considered as reliable as removal, and monitoring of containment

structures would be required. Beneficial effects are therefore considered to

be moderate.
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Adverse Effects. The soil cover will raise the ground surface elevation a

minimum of four ft. Because of the relatively insensitive environment found

on RASS 4, this is not anticipated to cause significant adverse impacts.

There will, however, be significant disruption of the existing habitat during

construction activities.

The overall environmental rating for this alternative is moderate.

7.2.4.9 Alternative 4-4B

Beneficial Effects. This alternative would reduce the possibility for contami-

nant migration into adjacent areas as well as the prevention of possible migra-

tion into underlying ground water. Containment would also protect flora and

fauna from direct contact with the contaminants. Containment, however, is not

considered as reliable as removal, and monitoring of containment structures

would be required. Beneficial effects are therefore considered to be moderate.

Adverse Effects. The RCRA cover will raise the ground surface elevation a

minimum of six ft. Because of the relatively insensitive environment found on

RASS 4, this is not anticipated to cause significant adverse impacts. There

will, however, be significant disruption of the existing habitat during

construction activities.

7.2.4.10 Summary of Environmental Considerations Analysis for RASS 4

A summary of the environmental considerations analysis for potential RASS 4

remedial action alternatives is presented in Table 7.13.

7.3 Institutional Requirements

This section presents a discussion and evaluation of the institutional con-

cerns regarding the NWS Concord site remedial action alternatives presented in

Section 6.0. These concerns are divided into four categories: conformance to

ARAR, permitting requirements; legal constraints, if any; and impacts on his-

toric and cultural resources. A general discussion of the ARAR's followed by

a specific analysis of how they apply to each alternative is presented below.
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USEPA (1987) provides general guidance in the selection of ARAR's. A

brief summary of the potential ARARs was presented in Section 3.3.1. The final

selection of ARARs is site specific. The major ARAR's selected for applica- '

tion to the potential remedial actions subsites at NWS Concord are discussed

below. This analysis is limited to the statutory ARARs. It is presumed that

all regulations, criteria, advisories, and guidance issued pursuant to these

statutory requirements are implicitly included as ARARs under the selected

statutory ARAR. ARARs identified to date are discussed briefly below.

7.3.1 Remedial Action Subsite 1

7.3.1.1 Alternative 1-1

ARAR's identified for RASS 1 are summarized in Table 7.14

Conformance To ARAR __

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 1 contains a significant amount of brackish water wetlands (115.07 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 1. The no action alternative leaves significant levels

of contamination on RASS 1 and is expected to continue to have adverse impacts

on the animal and vegetative populations on the RASS. Alternative 1-1 does

not conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS I is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Alternative 1-1 does not conform to this ARAR.
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Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Failure to remove known

high levels of contamination would have an adverse impact on these species.

Alternative 1-1 does not conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 1 contains brackish water wetlands and streams, the requirements

of the Clean Water Act are relevant and appropriate. Data collected during

the RI documented the migration of contamination through the surface water

pathway. Concentrations of metals in excess of ambient water quality stan-

dards were documented. Leaving the contaminants in-place will result in the

continued migration of metals into the surface water. Alternative 1-1 does

not conform to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State. Because RASS I contains brack-

ish water wetlands and streams, the requirements of the California Water Code

are relevant and appropriate. Data collected during the RI indicated that

there was a discharge of hazardous waste into the streams and wetlands in the

RASS 1 area. This discharge was found to be in excess of the water quality

standards. Alternative 1-1 does not conform to this ARAR.

California Health and Safety Code. The California Health aud ;fety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on RASS 1 and would be left in place under

this alternative. Alternative 1-1 does not conform to this ARAR.
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The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have 1

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 1 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. Alternative 1-1

does not conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-1 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 1. The ARAR con-

formance rating for Alternative 1-1 is low.

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 1-1. Since no permitting requirements have been identi-

fied, the permit requirement rating of Alternative 1-1 is high.

Legal Constraints. Because contamination is left in-place, the ESA may pre-

sent obstacles to the acceptance of this alternative. Therefore, the legal

constraint rating for Alternative 1-1 rating is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-1.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-1 is low.

7.3.1.2 Alternative 1-2

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS I contains a significant amount of brackish water wetlands
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(115.07 acres), Executive Order 11,990 concerning protection of wetlands is an %

applicable requirement for RASS 1. The environmental protection alternative

leavi- significant levels of contamination on RASS I and is expected to con-

tinue to have adverse impacts on the animal and vegetative populations on the

RASS. Implementation of an extensive environmental monitoring program will

aid in the identification and evaluation of adverse impacts; however, such a

monitoring program will not remove existing contamination nor prevent the con-

tinued migration of contamination. Alternative 1-2 does not conform to this

ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS I is not a RCRA site per se, RCRA requirements on

closure and post-closure care of RCRA facilities in general, and landfills in

particular, contain requirements that are relevant and appropriate to this

alternative. These include requirements addressing post-closure care, prop-

erty use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Although this alternative may be designed to meet most of these concerns, the

fact that significant levels of contamination will be allowed to remain

on-site may raise significant RCRA concerns. Alternative 1-2 would only par-

tially conform to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Failure to remove known

high levels of contamination would have an adverse impact on these species.

Although the environmental monitoring alternative will document these impacts,

the impacts will continue to occur. Alternative 1-2 will only partially con-

form to this ARAR.
I

Clean Water Act. The Clean Water Act regulates the discharge of pollutants

from point sources into the navigable waters of the United States. Because

RASS I contains brackish water wetlands and streams, the requirements of the

.A% Clean Water Act are relevant and appropriate. Data collected during the RI
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documented the migration of contamination through the surface water pathway.

Concentrations of metals in excess of ambient water quality standards wer-

documented. Leaving the contaminants in-place will result in the continu ,

migration of metals into the surface water. Monitoring will provide informa-

tion on the migration of contaminants; however, monitoring will not prevent

the continued migration of contamination. Alternative 1-2 does not conform to

this ARAR.
I

California Water Code. The California Water Code regulates the discharge of "

hazardous waste into the waters of the State of California. Because RASS 1

contains brackish water wetlands and streams, the requirements of the Cali-

fornia water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of hazardous substances into the streams

and wetlands in the RASS I area. This discharge was found to be in excess of

the water quality standards. An extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway: how-

ever, it would not prevent such migration. Alternative 1-2 does not conform

to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding N

these criteria have been identified on RASS 1 and would be left in place under

this alternative. Alternative 1-2 may not conform to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS I includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. D)ata collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. The monitoring

program would provide detailed Information on the environmental effects of the

hazardous substances that have been discharged onto RASS 1, however, would not
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prevent continuation of the impacts. Alternative 1-2 would not conform to

this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-2 will be unable to attain ARAR's primarily because of the

substantial quantities of contaminated materials left on RASS 1. The ARAR

conformance rating of Alternative 1-2 is low.

Permitting Requirements. No permitting requirements have been identified to

data for Alternative 1-2. Since no permitting requirements have been

identified, the permitting requirement rating fo- Alternative 1-2 is high.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. In addition, there is suspected contamination along the boundary

of RASS 1 on property that is not owned by the Navy. This property will need

to be included in the monitoring program; however, the Navy does not have

access to the property. Therefore, the legal constraint rating for

Alternative 1-2 is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-2.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-2 is low.

7.3.1.3 Alternative 1-3A

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS I contains a significant amount of brackish water wetlands

(115.07 acres), Executive Order 11,990 concerning protection of wetlands is an

applicable requirement for RASS 1. Excavation and filling activities con-

ducted under this alternative will have a significant impact on the wetlands.

Proper design and implementation of safeguards during the construction period
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will limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of a'-

active remediation area that contains only the highest level of contamina on 4

and takes into account topographic features of the site. A wetland restora-

tion element has been included in this alternative. The partial removal of

contamination by the remedial action involved in this alternative would reduce

the amount of contamination or site and the migration of such coatamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 1-3A conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities areas may fall within the "navigable waters of the

United States," regulated under Section 10 of the Rivers and Harbors Act.

Balancing of short term and long term impacts is consistent with this ARAR.

Alternative 1-3A conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS I contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 1. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 1-3A conforms to this ARAR.
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Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 1 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Activities conducted under this alternative will be affected by the require-

ments of 40 CFR 261, 40 CFR 262, and 40 CFR 263. These requirements can be

accommodated during the design process by ensuring that all requirements are

addressed in project specifications.

Excavation and off-site transportation of contaminated materials will trigger

the requirement to meet applicable Department of Transportation regulations.

The transport of contaminated materials can be accomplished in accordance with

such regulations. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 1-3A con-

forms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat tor endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 1. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts was a fac-

tor in the development of the site specific cleanup criteria for this alterna-

tive. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 1-3A conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and
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regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS I contains brackish water 7"et-

lands and streams, the requirements of the Clean Water Act which regulate -he

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS I area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment and contaminant loads to the wetland areas of

RASS 1. This possibility can be minimized through adequate design of the

selected excavation method. Significant excursions above the Federal Ambient

Water Quality Criteria during active remediation are not anticipated. Fill-

ing, after excavation, will result in substantial short term impacts to the

wetlands. The monitoring program would provide detailed information on the

environmental effects of the remedial action and the contaminants left

on-site. Alternative 1-3A partially conforms to this ARAR. .P

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 1

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS I area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be minimized through adequate construction plan-

ning. Filling, after excavation, will result in substantial short term

impacts to the wetlands. The extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway and

impacts on the wetlands. Alternative 1-3A partially conforms to this ARAR.
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California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. Some materials that exceed these criteria would be left in place under

this alternative. This alternative will conform to this ARAR in respect to

materials disposal. Although significant quantities of contaminants are

removed by this alternative, some materials exceeding these criteria that

would be left on-site. Such materials that are left on site will be evaluated

through the extensive monitoring program. Alternative 1-3A partiIlly conforms

to this ARAR.

The California Fish and Game Code. The California Fish and Game Code

prohibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 1 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. Alternative 1-3A would conform with this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-3A will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance

rating for Alternative 1-3A is high.

Permitting Requirements. No specific permitting requirements have been

identified to date for Alternative 1-3A. However, permits or coordination

with appropriate agencies may be required for excavation and filling in
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wetlands and transportation of contaminated materials. The permitting

requirement rating for Alternative 1-3A is high. 0,.

Legal Constraints. The ESA may present obstacles to the acceptance of this N

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed.

Contamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 1-3A is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-3A.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-3A is high.

7.3.1.4 Alternative 1-3C

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 1 contains a significant amount of brackish water wetlands

(115.07 acres), Executive Order 11,990 concerns protection of wetlands is an

applicable requirement for RASS 1. Excavation and filling activities con-

ducted under this alternative will have a significant impact on the wetlands.

Proper design and implementation of safeguards during the construction period

will limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of an

active remediation area that contains only the highest level of contamination

and takes into account topographic features of the site. A wetland restora-

tion element has been included in this alternative. The partial removal of

contamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental
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effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 1-3C conforms to this ARAR.

Rivers ad Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 1-3C conforms to this ARAR. Balancing of short term

and long term impacts is consistent with this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 1 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement fur RIASS 1. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alternative

1-3C would conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 1 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure an deposit-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alterna-

tive. These include requirements addressing post-closure care, property use,

maintenance on site security, and monitoring (40 CFR 264 Subpart G).
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The purpose of the on-site stabilization/solidification plant is to immobilize

certain metals in the contaminated soils and sediments. Therefore, the regu-

lations governing owners and operators of hazardous waste treatment faci] ties

would be relevant and appropriate. Activities conducted under this

alternative will be affected by the requirements of 40 CFR 261, 40 CFR 262,

40 CFR 263, and 40 CFR 264. These requirements can be accommodated during the

design process by ensuring that all requirements are addressed in project

specifications.

Excavation of wetland materials may trigger the ban on the landfilling of

materials containing free liquids. The proposed stabilization/solidification

process should eliminate this possibility. Alternative 1-3C would conform Lo

this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species nr resull in the destruction

or adverse modification of the critical habitat of such species. Because

RASS 1 includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Excavation of the

contaminated materials and filling will result in substantial short term

impacts on the habitat and species currently residing on RASS 1. This short

term impact will be offset by the long term improvement resulting from the

removal of the contamination. The potential for severe short term impacts

were a factor in the development of the site specific cleanup criteria for

this alternative. The area selected for active remediation results from a

balancing of the short term adverse impacts with the potential for long term

benefit. Alternative 1-3C conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollu-

tants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 1 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act which regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act which
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regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS I area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contaminaticn on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 1. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative I-3C partially

conforms to this ARAR.

rn'1fnrr!a Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS I

contains brackish water wetlands and qtreams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS 1 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination proposed by the

remedial action involved in this alternative would reduce the amount of con-

tamination on site and migration of such contamination. The extent of the

reduction in contaminant migration has not been quantified. There is the pos-

sibility for the short term release of contamination during conduct of the

remedial action; however, this potential can be reduced through adequate con-

struction planning. Filling, after excavation, will result in substantial

short term impacts to wetlands. The extensive monitoring program would enable

the evaluation of contaminant migration through the surface wdtor pathway and

impacts on the wetlands. Alternative 1-3C partially conforrs to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous maturials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed
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these criteria would be disposed of in accordance with appropriate

reguL.ions. Some materials that exceed these criteria would be left in place

under this alternative. The California Health and Safety Code also affec s

the treatment and disposal of materials excavated from the RASS. This alter-

native will conform to this ARAR in respect to materials disposal. Materials

exceeding these criteria that are left on-site will be evaluated through the

extensive monitoring program. Alternative 1-3C partially conforms to this

ARAR.

The California Fish and Game Code. The California Fish and Game Code

prohibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 1 includes significant habitat

fur endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that rhere

was a discharge of such substances or materials into RASS 1. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on '

the environmental effects of the remedial action and the contaminants left

on-site. Although some contamination will be left on-site, Alternative 1-3C

would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-3C will be able to attain or partially attain ARAR' . In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance

rating of Alternative 1-3C is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 1-3C. However, permits or coordination with

appropriate agencies may be required for excavation and filling in wetlands

aild transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. The

permitting requirement rating for Alternative 1-3C is moderate.
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed.

Contamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 1-3C is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-3C.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-3C is moderate.

7.3.1.6 Alternative 1-3D

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. RASS 1

contains a significant amount of brackish water wetlands (115,07 acres).

Excavation and filling activities conducted under this alternative will have a

significant impact on the wetlands. Proper design and implementation of safe-

guards during the construction period will limit impacts consistent with the

balancing of short term and long term impacts. The extent of excavation has

been limited by the selection of an active remediation area that contains only

the highest level of contamination and takes into account topographic features

of the site. A wetland restoration element has been included in this alterna-

tive. The partial removal of contamination by the remedial action involved in

this alternative would reduce the amount of contamination on site and the %

migration of such contamination. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. The potential for severe short term impacts

was a factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a .,

balancing of the short term adverse impacts with the potential for long term

, benefit. Alternative 1-3D conforms to this ARAR.
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Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 1-3D conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 1 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 1. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 1-3D conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 1 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the ecncept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative including operation

of the stabilization/solidification facility and the siting and construction

of the monofill will be affected by the requirements of 40 CFR 261, 40 CFR

262, 40 CFR 263, and 40 CFR 264. These requirements can be accommodated during

the design process by ensuring that all requirements are addressed in project

specifications. Excavation of wetland materials may trigger the RCRA ban on
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the landfilling of materials containing free liquids. Alternative 1-3D con-

forms to this alternative.

Endangered Species Act. The Endangered Species Act prohibits the taking of 0

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Excavation of the con-

taminated materials will result in substantial short term impacts on the habi-

tat and species currently residing on RASS 1. This short term impact will be

offset by the long term improvement resulting from the removal of the contami-

nation. The potential for severe short term impacts were a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 1-3D conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 1 contains brackish water P

wetlands and streams, the requirements of the Clean Water Act which regulate

the discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands In the

RASS I area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 1. This

possibility can be minimizcd through adcqu' dign of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring
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program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 1-3D partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State of California. Because RASS I con-

tains brackish water wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS I area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination by the remediation

involved in this alternative would reduce the contamination on site and the

migration of such contamination. The extent of the reduction in contaminant

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. Filling

after excavation will result in substantial short term impacts to wetlands.

The extensive monitoring program would enable the evaluation of contaminant

migration through the surface water pathway and impacts on wetlands. Alterna-

tive 1-3D partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. The State solid waste

disposal facility criteria would be applicable to the location, construction,

and operation of the facility. Some materials that exceed these criteria

would be left in place under this alternative. This alternative will conform

to this ARAR in respect to materials disposal. Materials exceeding these cri-

teria that are left on-site will be evaluated through the extensive monitoring

program. Alternative 1-3D partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substpnces or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 1 includes significant habitat
%,
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for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. Alternative 1-3D would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-3D will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applitd following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance

rating for Alternative 1-3D is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified to date for Alternative 1-3D. However, permits or

coordination with appropriate agencies may be required for excavation and

0; filling in wetlands and transportation of contaminated materials. The

possibility exists that a permit may be required for the contaminated soil

treatment facility and/or the proposed monofill to be constructed on NWS

Concord. The permitting requirement rating for Alternative 1-3D is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies du- ig the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 1-3D is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-3D.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-3D is moderate.
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7.3.1.7 Alternative 1-3E

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS I contains a significant amount of brackish water wetlands

(115.07 acres), Executive Order 11,990 concerning protection of wetlands is an

applicable requirement for RASS 1. Excavation activities conducted under this

alternative will have a significant impact on the wetlands. Proper design and

implementation of safeguards during the construction period will limit impacts

consistent with the balancing of short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains only the highest level of contamination and takes into account

topographic features of the site. A wetland restoration element has been

included in this alternative. The partial removal of contamination by the

remedial action involved in this alternative would reduce the amount of con-

tamination on site and the migration of such contamination. The monitoring

program would provide detailed information on the environmental effects of the "

remediation and the contaminants left on site. The area selected for active

remediation rasults from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 1-3E conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Hatbors Act. Alternative 1-3E conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 1 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 1. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative
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would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 1-3E conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 1 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by .

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accommodated during the design process by ensuring that

all requirements are addressed in project specifications. Alternative l-3E

conforms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not he likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS 1 includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 1. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts were a fac-

tor in the development of the site specific cleanup criteria for this alter-

native. The area selected for active remediation results from a balancing ofk

the short term adverse impacts with the potential for long term benefit.

Alternative 1-3E conforms to this ARAR.

7.147



The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources in -1

the waters of the United States. Because RASS 1 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act that regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act that

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 1 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 1. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 1-3E partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS I

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS 1 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be reduced through adequate construction planning.

Filling, after excavation, will result in substantial short term impacts on

the wetlands. The extensive monitoring program would enable the evaluation of .

7.148

JLA



contaminant migration through the surface water pathway. Alternative 1-3E

partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. Some materials that exceed these criteria would be left in place under

this alternative. This alternative will conform to this ARAR in respect to

materials disposal. Materials exceeding these criteria that are left on-site

will be evaluated through the extensive monitoring program. Alternative 1-3E

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 1 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 1-3E conforms to this

ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-3E will be able to attain or partially attain ARAR's. However, -

because the proposed soil washing process is not a demonstrated technology for

metals removal from soils, there is considerable uncertainyy associated with

the ability of this alternative to meet ARAR's. Therefore, the ARAR con-

formance rating for Alternative 1-3E is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 1-3E. However, permits or coordination with
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appropriate agencies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. DiE

charges from the contaminated soil treatment facility will probably require a

NPDES/SPDES permit for discharge of treated waste waters. The permitting

requirement rating for Alternative 1-3E is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 1-3E is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 1-3E.

Based on the evaluations presented above, the overall institutional rating for

Alternative 1-3E is low.

7.3.1.7 Alternative 1-3F

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 1 contains a significant amount of brackish water wetlands

(115.07 acres), Executive Order 11,990 concerning protection of wetlands is an

applicable requirement for RASS 1. Excavation activities conducted under this

alternative will have a significant impact on the wetlands. Proper design and

implementation of safeguards during the construction period will limit impacts

consistent with the balancing of short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains only the highest level of contamination and takes into account

topographic features of the site. A wetland restoration element has been

included in this alternative. The partial removal of contamination by the ,.
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remedial action involved in this alternative would reduce the amount of con-

tamination on site and the migration of such contamination. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 1-3F conforms to this

ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 1-3F conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 1 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 1. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 1-3F conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservatiui. and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 1 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen- ,

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

7.151

L A. -.



In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accommodated during the design process by ensuring th

all requirements are addressed in project specifications. Alternative 1-3F

conforms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 1. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 1. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts were a fac-

tor in the development of the site specific cleanup criteria for this alterna-

tive. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 1-3F conforms to this ARAR.

Clean Water Act. The Clean Water Act regulates the discharge of pollutants

from point sources into the navigable waters of the United States and regu-

lates the discharge of dredged or fill material from point sources into the

waters of the United States. Because RASS I contains brackish water wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill ia.rials into the waters of the United

States are applicable. Data collected during the RI indicated that there was

a discharge of contaminants into the streams and wetlands in the RASS I area.

The partial removal of contamination by the remedial action involved in this

alternatire would reduce the amount of contamination on site and migration of

such contamination. The extent of the reduction in contaminant migration has

not been quantified. Construction activities may result in temporary

increases in sediment loads to the wetland areas of RASS 1. This possibility

can be minimized through adequate design of the selected excavation method. P
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Significant excursions above the Federal Water Quality Criteria during active

remediation are not anticipated. filling, after excavation, will result in

substantial short term impacts to the wetland.s The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. Alternative 1-3F partially conforms

to this ARAR.

California Water Code. The Califocnia Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 1

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS I area. This discharge was found to be in excess of the

water qulaity standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short Lerm release of contamination during conduct of the remedial action;

however, this potential can be reduced through adequate construction planning.

Filling, after excavation, will result in substantial short term impacts on

the wetlands. The extensive monitoring program would enable the evaluation of

contaminant migration through the surface water pathway. Alternative 1-3F

partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTILC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. Some materials that exceed these criteria would be left in place under

this alternative. This alternative will conform to this ARAR in respect to

materials disposal. Materials exceeding these criteria that are left on-site

will be evaluated through the extensive monitoring program. Alternative I-3F

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro- •

hibits the deposition of substances or materials where such substances or
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materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS I includes significant habi at

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 1. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 1-3F conform to this

ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 1-3F will be able to attain or partially attain ARAR's. However,

because the proposed soil washing process is not a demonstrated technology for

metals removal from soilF, there is considerable uncertainty associated with

the ability of this ilternative to meet ARAR's. Therefore, the ARA7 confor-

mance rating of Alternative 1-3F iE moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 1-3F. However, permits or coordination with

appropriate agencies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility.

Discharges from the contaminated soil treatment facility will probably require

a NPDES/SPDES permit for discharge of treated waste waters. The permitting

requirement rating for Alternative 1-3F is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 1-3F is moderate.

Cultural Resources. No significant cultural resources would be impacted by

this alternative.
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Based on the evaluations presented above, the overall institutional rating for

Alternative 1-3F is low.

The institutional requirements evaluation for RASS 1 is summarized in

Table 7.15.

7.3.2 Remedial Action Subsite 2

7.3.2.1 Alternative 2-1

ARAR's identified for RASS 2 are summarized in Table 7.16

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 2 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. The no action alternative leaves significant levels
of contamination on RASS 2 and is expected to continue to have adverse impacts

on the animal and vegetative populations on the RASS. Alternative 2-1 does

not conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Alternative 2-1 does not conform to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

0the continued existence of any endangered species or result in the destruction
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or adverse modification of the critical habitat of such species. Because

RASS 2 includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Failure to remove jwn

high levels of contamination would have an adverse impact on these species.

Alternative 2-1 does not conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 2 contains brackish water wetlands and streams, the requirements

of the Clean Water Act are relevant and appropriate. Data collected during

the RI documented the migration of contamination through the surface water

pathway. Concentrations of metals in excess of ambient water quality stan-

dards were documented. Leaving the contaminants in-place will result in the

continued migration of metals into the surface water. Alternative 2-1 does

not conform to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State. Because RASS 2 contains

brackish water wetlands, the requirements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of hazardous waste into wetlands in the RASS 2 area. This

discharge was found to be in excess of the water quality standards.

Alternative 2-1 does not conform to this ARAR.

California Health and Safety Code. The California Health and Safety Code

provides guidance on the identification of hazardous materials through the use

of the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such

guidance, the TTLC/STLC criteria are relevant and appropriate. Materials

exceeding these criteria have been identified on RASS 2 and would be left in

place under this alternative. Alternative 2-1 does not conform to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Came Code
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are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. Alternative 2-1

does not conform to this ARAR.

S

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-1 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 2. The ARAR con-

formance rating for Alternative 2-1 is low.

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 2-1. Since no permitting requirements have been identi-

fied, the permit requirement rating of Alternative 2-1 is high.

Legal Constraints. Because contamination is left in-place, the ESA may pre-

sent obstacles to the acceptance of this alternative. Therefore, the legal

constraint rating for Alternative 2-1 rating is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-1.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-1 is low.

7.3.2.2 Alternative 2-2

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 1 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. The environmental monitoring alternative leaves sig-

nificant levels of contamination on RASS 2 and is expected to continue to have

adverse impacts on the animal and vegetative populations on the RASS. Imple-

mentation of an extensive environmental monitoring program will aid in the

identification and evaluation of adverse impacts; however, such a monitoring
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program will not remove existing contamination nor prevent the continued

migration of contamination. Alternative 2-2 does not conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site per se, RCRA requirements on

closure and post-closure care of RCRA facilities in general, and landfills in

particulai, contain requirements that are relevant and appropriate to this

alternative. These include requirements addressing post-closure care,

property use, maintenance of site security, and monitoring (40 CFR 264

Subpart G). Although this alternative may be designed to meet most of these

concerns, the fact that significant levels of contamination will be allowed to

remain on-site may raise significant RCRA concerns. Alternative 2-2 would

only partially conform to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Failure to remove known

high levels of contamination would have an adverse impact on these species.

Although the environmental monitoring alternative will document these impacts,

the impacts will continue to occur. Alternative 2-2 will only partially con-

form to this AFAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 2 contains brackish water wetlands, the requirements of the Clean

Water Act are relevant and appropriate. Data collected during the RI docu-

mented the migration of contamination through the surface water pathway. Con-

centrations of metals in excess of ambient water quality standards were

documented. Leaving the contaminants in-place will result in the continued

migration of metals into the surface water. Monitoring will provide informa-

tion on the migration of contaminants; however, monitoring will not prevent %

the continued migration of contamination. Alternative 2-2 does not conform to

this ARAR.
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California Water Code. The California Water Code regulates the discharge of

hazardous waste into the waters of the State of California. Because RASS 2

contains brackish water wetlands and streams, the requirements of the Cali-

fornia water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of hazardous substances in-o the streams

and wetlands in the RASS 2 area. This discharge was found to be in excess of

the water quality standards. An extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway; how-

ever, it would not prevent such migration. Alternative 2-2 does not conform

to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on RASS 2 and would be left in place under

this alternative. Alternative 2-2 may not conform to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because PASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The monitoring

program would provide detailed information on the environmental effects of the

hazardous substances that have been discharged onto PASS 2, however, would not

prevent continuation of the impacts. Alternative 2-2 would not conform to

this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-2 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on PASS 2. The ARAR con-

formance rating of Alternative 2-2 is low.
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Permitting Requirements. No permitting requirements have been identified to

date for Alternative 2-2. Since no permitting requirements have been identi-

fied, the permitting requirement rating for Alternative 2-2 is high.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. In addition, there is suspected contamination along the boundary

of RASS 2 on property that is not owned by the Navy. This property will need

to be included in the monitoring program; however, the Navy does not have

access to the property. Therefore, the legal constraint rating for Alterna-

tive 2-2 is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-2.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-2 is low.

7.3.2.3 Alternative 2-3A

Conformance To ARAR p

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 1 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. Excavation and filling activities conducted under

this alternative will have a significant impact on the wetlands. Proper

design and implementation of safeguards during the construction period will

limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of an"-'

active remediation area that contains the highest levels of contamination and

takes into account topographic features of the site. A wetland restoration

element has been included in this alternative. The partial removal of contam-

ination by the remedial action involved in this alternative would reduce the

amount of contamination on site and the migration of such contamination. The
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monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active •

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 2-3A conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities areas may fall within the "navigable waters of the

United States," regulated under Section 10 of the Rivers and Harbors Act.

Balancing of short term and long term impacts is consistent with this ARAR.

Alternative 2-3A conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management •

of Federal lands. Since RASS 2 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 2. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 2-3A conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

9native. These include requirements addressing post-closure care, property
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use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Activities conducted under this alternative will be affected by the require-

ments of 40 CFR 261, 40 CFR 262, and 40 CFR 263. These requirements can e

accommodated during the design process by ensuring that all requirements are

addressed in project specifications.

Excavation and off-site transportation of contaminated materials will trigger

the requirement to meet applicable Department of Transportation regulations.

The transport of contaminated materials can be accomplished in accordance with

such regulations. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 2-3A con-

forms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 2. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts was a

factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a balanc-

ing of the short term adverse impacts with the potential for long term

benefit. Alternative 2-3A conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 2 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act which regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the
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United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 2 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction has not

been quantified. Construction activities may result in temporary increases in

sediment and contaminant loads to the wetland areas of RASS 2. This possibil-

ity can be minimized through adequate design of the selected excavation

method. Significant excursions above the Federal Ambient Water Quality Cri-

teria during active remediation are not anticipated. Filling, after excava-

tion, will result in substantial short term impacts to the wetlands. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Alterna-

tive 2-3A partially conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 2

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RT

indicated that there was a discharge of contaminants into the streams and wet- 0

lands in the RASS 2 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction has

not been quantified. There is the possibility for the short term release of

contamination during conduct of the remedial action; however, this potential

can be minimized through adequate construction planning. Filling, after exca-

vation, will result in substantial short term impacts to the wetlands. The

extensive monitoring program would enable the evaluation of contaminant migra-

tion through the surface water pathway and impacts on the wetlands. Alterna-

tive 2-3A partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

7%
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these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed under this

alternative. This alternative will conform to this ARAR in respect to mi e-

rials disposal. Although significant quantities of contaminants are removed

by this alternative, some contaminated materials would be left on site. Such

materials that are left on site will be evaluated through the extensive moni-

toring pLogram. AiLernative 2-3A partially cunf_zma to Lhis ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. Alternative 2-3A would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-3A will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 2-3A is high.

Permitting Requirements. No specific permitting requirements have been iden-

tified to date for Alternative 2-3A. However, permits or coordination with

appropriate agencies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The permitting requirement rat-

ing for Alternative 2-3A is high.
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that conerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or L. nrol, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 2-3A is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-3A.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-1 is high.

7.3.2.4 Alternative 2-3C

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since
RASS 1 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. Excavation and filling activities conducted under

this alternative will have a significant impact on the wetlands. Proper

design and implementation of safeguards during the construction period will ,

limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of an

active remediation area that contains the highest level of contamination and

takes into account topographic features of the site. A wetland restoration

element has been included in this alternative. The partial removal of contam-

ination by the remedial action involved in this alternative would reduce the

amount of contamination on site and the migration of such contamination. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site.
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The potential for severe short term impacts was a factor in the development of

the site specific cleanup criteria for this alternative. The area selected

for active remediation results from a balancing of the short term adverse

impacts with the potential for long term benefit. Alternative 2-3C conforms

to this ARAR.

RiYC.s aiLL iaibuLb ALL uf 189. 7 RiVeLS and Harbors Act of 1899 rgulateb

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the Uniterd States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 2-3C conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 2 contains a significant amount of floodplains,

Fxecutive Order 11,988 is an applicable requirement for RASS 2. Excavation

and filling activities conc,"cted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 2-3C would conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).
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The purpose of the on-site stabilization/solidification plant is to immobilize

certain metals in the contaminated soils and sediments. Therefore, the regu-

lations governing owners and operators of hazardous waste treatment facilities

would be relevant and appropriate. Activities conducted under this alterna-

tive will be affected by the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 0

263, and 40 CFR 264. These requirements can be accommodated during the design

procesz by ensvri-Z that all requirements are addressed in project specifica-

tions.

Excavation of wetland materials may trigger the ban on the landfilling of

materials containing free liquids. The proposed stabilization/solidification

process should eliminate this possibility. Alternative 2-3C would conform to

this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species is an applicable requirement for RASS 2. Excavation of the contami-

nated materials will result in substantial short term impacts on the habitat

and species currently residing on RASS 2. This short term impact will be

offset by the long term improvement resulting from the removal of the contam-

ination. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 2-3C conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 2 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act which regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act which
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regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in tf

RASS 2 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migraLion has iot been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 2. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 2-3C partially

conforms to this RAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 2

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

innds in the RASS 2 area. This dischgrge was found to be in excess of the

water quality standards. The partial removal of contamination proposed by the

remedial action involved in this alternative would reduce the amount of con-

tamination on site and migration of such contamination. The extent of the

reduction in contaminant migration has not been quantified. There is the pos-

sibility for the short term release of contamination during conduct of the

remedial action; however, this potential can be reduced through adequate con-

struction planning. Filling, after excavation, will result in substantial

short term impacts to wetlands. The extensive monitoring program would enable

the evaluation of contaminant migration through the surface water pathway and

impacts on the wetlands. Alternative 2-3C partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code

provides guidance on the identification of hazardous materials through the use

of the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guid-

ance, the TTLC/STLC criteria are relevant and appropriate. All materials that ,
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exceed these criteria will be removed from RASS 2. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. The California Health and Safety Code also affects the treatment and

disposal of materials excavated from the RASS. This alternative will conform

to this ARAR in respect to materials disposal. Contaminated materials that

are left on-site will be evaluated through the extensive monitoring program.

Alternative 2-3C partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. Although some contamination will be left on-site, Alternative 2-3C

would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-3C will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 2-3C is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified to date for Alternative 2-3C. However, permits or coordina-

tion with appropriate agencies may be required for excavation and filling in

wetlands and transportation of contaminated materials. The possibility exists

the a permit may be required for the contaminated soil treatment facility.

The permitting requirement rating for Alternative 2-3C is moderate. -"

A&,
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. on- ,

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for A^Leraative 2-3C is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-3C.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-3C is moderate.

7.3.2.6 Alternative 2-3D

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. RASS 2

contains a significant amount of brackish water wetlands (4.11 acres). Exca-

vation and filling activities conducted under this alternative will have a

significant impact on the wetlands. Proper design and implementation of

safeguards during the construction period will limit impacts consistent with

the balancing of short term and long term impacts. The extent of excavation

has been limited by the selection of an active remediation area that contains

the highest level of contamination and takes into account topographic features

of the site. A wetland restoration element has been included in this alterna-

tive. The partial removal of contamination by the remedial action involved in

this alternative would reduce the amount of contamination on site and the
.p

migration of such contamination. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. The potential for severe short term impacts

was a factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a balanc-

ing of the short term adverse impacts with the potential for long term bene-

fit. Alternative 2-3D conforms to this ARAR.
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Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 2-3D conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 2 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 2. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 2-3D conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative including operation

of the stabilization/solidification facility and the siting and construction

of the monofill will be affected by the requirements of 40 CFR 261, 40 CFR

262, 40 CFR 263, and 40 CFR 264. These requirements can be accommodated during

the design process by ensuring that all requirements are addressed in project
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specifications. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 2-3D con-

forms to this alternative.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS 1 includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Excavation of the con-

taminated materials will result in substantial sbort term impacts on the

habitat and species currently residing on RASS 2. This short term impact will

be offset by the long term improvement resulting from the removal of the con-

tamination. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alterna-

tive 2-3D conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-
ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 2 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act which regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requiremencs of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 2 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 2. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,
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will result in-substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 2-3D partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State of California. Because RASS 2 con-

tains brackish water wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 2 area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination by the remediation

involved in this alternative would reduce the contamination on site and the

migration of such contamination. The extent of the reduction in contamination

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. Filling

after excavation will result in substantial short term impacts to wetlands.

The extensive monitoring program would enable the evaluation of contaminant

migration through the surface water pathway and impacts on wetlands.

Alternative 2-3D partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. The State solid waste

disposal facility criteria would be applicable to the location, construction,

and operation of the facility. All materials that exceed these criteria would

be removed from the RASS. This alternative will conform to this ARAR in

respect to materials disposal. Contaminated materials that are left on-site

will be evaluated through the extensive monitoring program. Alternative 2-3D

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a
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detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left on-

site. Alternative 2-3D would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-3D will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an envi'-nmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 2-3D is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified to date for Alternative 2-3D. However, permits or coordina-

tion with appropriate agencies may be required for excavation and filling in

wetlands and transportation of contaminated materials. The possibility exists

that a permit may be required for the contaminated soil treatment facility

and/or the proposed monofill to be constructed on NWS Concord. The permitting

requirement rating for Alternative 2-3D is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 2-3D is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-3D.
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Based on the evaluations presented above, the overall institutional rating for

Alternative 2-3D is moderate.

7.3.2.7 Alternative 2-3E

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 2 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. Excavation activities conducted under this alterna-

tive will have a significant impact on the wetlands. Proper design and imple-

mentation of safeguards during the construction period will limit impacts

consistent with the balancing ot short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains the highest level of contamination and takes into account topo-

graphic features of the site. A wetland restoration element has been included

4. in this alternative. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remediation

and the contaminants left on site. The area selected for active remediation

results from a balancing of the short term adverse impacts with the potential

for long term benefit. Alternative 2-3E conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 2-3E conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 2 contains a significant amount of floodplains,
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Executive Order 11,988 is an applicable requirement for RASS 2. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 2-3E conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 2 is not a RCRA site, the requirements of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accommodated during the design process by ensuring that

all requirements are addressed in project specifications. Alternative 2-3E

conforms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS 1 includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 2. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts was a
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factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a balanc-

S ing of the short term adverse impacts with the potential for long term bene-

fit. Alternative 2-3E conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 2 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act that regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act that

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 2 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

CI temporary increases in sediment loads to the wetland areas of RASS 2. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 2-3E partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 2

contains brackish water wetlands and streams, the requirements of the Cali-

fornia Water Code are relevant and appropriate. Data collected during the RI

indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS 2 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in
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contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be reduced through adequate construction planning.

Filling, after excavation, will result in substantial short term impacts on

the wetlands. The extensive monitoring program would enable the evaluation

of contaminant migration through the surface water pathway. Alternative 2-3E

partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed from the

RASS under this alternative. This alternative will conform to this ARAR in

cespect to materials disposal. Contaminated materials that are left on-site

will be evaluated through the extensive monitoring program. Alternative 1-3E

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 2-3E conforms to this

ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-3E will be able to attain or partially attain ARAR's. However,

because the proposed soil washing process is not a demonstrated technology for
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metals removal from soils, there is considerable uncertainty associated with

the ability of this alternative to meet ARAR's. Therefore, the ARAR conform-

ance rating of Alternative 2-3E is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 2-3E. However, permits or coordination with

appropriate agencies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a S
permit may be required for the contaminated soil treatment facility. Dis-

charges from the contaminated soil treatment facility will probably require a

NPDES/SPDES permit for discharge of treated waste waters. The permitting

requirement rating for Alternative 2-3E is low.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 2-3E is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 2-3E.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-3E is moderate.

7.3.2.7 Alternative 2-3F

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 2 contains a significant amount of brackish water wetlands (4.11 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 2. Excavation activities conducted under this
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alternative will have a significant impact on the wetlands. PLuper design and

implementation of safeguards during the construction period will limit impacts

consistent with the balancing of short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains the highest Tevel of contamination and takes into account topo-

graphic features of the site. A wetland restoration element has been included

in this alternative. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on site. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 2-3F conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 2-3F conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 2 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 2. Excavation

and- filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 2-3F conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous
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wastes. Although RASS 2 is not a RCRA site, the requirementp of RCRA are

relevant and appropriate to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accommodated during the design process by ensuring that

all requirements are addressed in project specifications. Alternative 2-3F

conforms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

RASS I includes significant habitat for endangered species, the Endangered

Species Act is an applicable requirement for RASS 2. Excavation of the con-

taminated materials and filling will result in substantial short term impacts

on the habitat and species currently residing on RASS 2. This short term

impact will be offset by the long term improvement resulting from the removal

of the contamination. The potential for severe short term impacts were a

factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a balanc-

ing of the short term adverse impacts with the potential for long term

benefit. Alternative 2-3F conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut- 7*7

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 2 contains brackish water wet-

lands and streams, the requirements of the Clean Water Act that regulate the

discharge of pollutants into the navigable waters of the United States are

relevant and appropriate and the requirements of the Clean Water Act that A

regulate the discharge of dredged or fill material into the waters of Lhe
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United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 2 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 2. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 2-3F partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State. Because RASS 2 contains brackish

water wetlands and streams, the requiiements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of contaminants into the streams and wetlands in the RASS 2

area. This discharge was found to be in excess of the water quality stan-

dards. The partial removal of contamination by the remedial action involved

in this alternative will reduce the amount of on site contamination and the

migration of such contamination. The extent of the reduction in contaminant

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. Fill-

ing, after excavation, will result in substantial short term impacts on the

wetlands. The extensive monitoring program would enable the evaluation of

contaminant migration through the surface water pathway and impacts on wet-

lands. Alternative 2-3F partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate ,.
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regulations. If a monofill is constructed for the treated soils, the State

solid waste disposal facility criteria would be applicable to the location,

construction, and operation of the facility. All materials that exceed these

criteria would be removed under this alternative. This alternative will con-

form to this ARAR in respect to materials disposal. Contaminated materials

left on-site will be evaluated through the extensive monitoring program.

Alternative 2-3F partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 2 includes significant habitat

for endangered species, the requirements of the California Fish and Game Code

are relevant and appropriate. Data collected in the RI indicated that there

was a discharge of such substances or materials into RASS 2. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 2-3F conforms

to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 2-3F will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing cf Alternative 2-3F is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 2-3F. However, permits or coordination with

appropriate agencies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility and/or the ]

monofill proposed for construction on NWS Concord. Discharges from the con-

taminated soil treatment facility will probably require a NPDES/SPDES permit

for discharge of treated waste waters. The nermitting requirement rating for

Alternative 2-3F is low.
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed.

Contamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 2-3F is moderate.

Cultural Resources. No significant cultural resources would be impacted by

this alternative.

Based on the evaluations presented above, the overall institutional rating for

Alternative 2-3F is low.

The institutional requirements evaluation for RASS 2 is summarized in

Table 7.17.

7.3.3 Remedial Action Subsite 3

7.3.3.1 Alternative 3-1

ARAR's identified for RASS 3 are summarized in Table 7.18

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 3 contains a significant amount of freshwater wetlands (8.78 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 3. The no action alternative leaves significant levels

of contamination on RASS 3 and is expected to continue to have adverse impacts

on the animal and vegetative populations on the RASS. In addition, the migra-

tion of contaminants from RASS 3 may adversely impact wetlands in RASS's I and

2. Alternative 3-1 does not conform to this ARAR.
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Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The S
RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Alternative 3-I does not conform to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

migration of contamination from RASS 3 may impact RASS's 1 and 2, which are

known to include significant habitat for endangered specips, the Endangered

Species Act is an applicable requirement for RASS 3. Failure to remove known

high levels of contamination may have an adverse impact on those species that

inhabit RASS's i and 2. Alternative 3-1 does not conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 3 contains freshwater wetlands and streams, the requirements of ,

the Clean Water Act are relevant and appropriate. Data collected during the

RI documented the migration of contamination through the surface water path-

way. Concentrations of metals in excess of ambient water quality standards

were documented. Leaving the contaminants in-place will result in the con-

tinued migration of metals int. the surface water. Alternative 3-1 does not

conform to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State. Because RASS 3 contains fresh- '

water wetlands, the requirements of the California Water Code are relevant and

appropriate. Data collected during the RI indicated that there was a dis-

charge of hazardous waste into wetlands in the RASS 3 area. This discharge

was found to be in excess of the water quality standards. Alternative 3-I

does not conform to this ARAR.
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California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on RASS 3 and would be left in place under

this alternative. Alternative 3-1 does not conform to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because contamination on RASS 3 may impact

habitat for wildlife on RASS 3 and migration of contaminants from RASS 3 may

impact endangered species found on RASS's 1 and 2, the requirements of the

California Fish and Game Code are relevant and appropriate. Data collected in

the RI indicated that there was a discharge of such substances or materials

into RASS 3. Alternative 3-1 does not conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-1 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 3. The ARAR con-

formance rating for Alternative 3-1 is low.

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 3-1. Since no permitting requirements have been identi-

fied, the permit requirement rating of Alternative 3-1 is high.

Legal Constraints. Because contamination is left in-place, the ESA may pre-

sent obstacles to the acceptance of this alternative. Therefore, the legal

constraint rating for Alternative 3-i rating is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 3-1.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-i is low.
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7.3.3.2 Alternative 3-2

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation or wetlands Ue minimized and Lhe natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since RASS

I contains a significant amount of freshwater wetlands (8.78 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 3. The environmental monitoring alternative leaves significant

levels of contamination on RASS 3 and is expected to continue to have adverse

impacts on the animal and vegetative populations on the RASS. In addition,

migration of contamination from RASS 3 may adversly impact wetlands found in

RASS's I and 2. Implementation of an extensive environmental monitoring pro-

gram will aid in the identification and evaluation of adverse impacts; how-

ever, such a monitoring program will not remove existing contamination nor

prevent the continued migration of contamination. Alternative 3-2 does not

conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site per se, RCRA requirements on

closure and post-closure care of RCRA facilities in general, and landfills in

particular, contain requirements that are relevant and appropriate to this

alternative. These include requirements addressing post-closure care, prop-

erty use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Although this alternative may be designed to meet most of these concerns, the

fact that significant levels of contamination will be allowed to remain

on-site may raise significant RCRA concerns. Alternative 3-2 would only par-

tially conform to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because

migration of contamination from RASS 3 may impact endangered species found on
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RASS's 1 and 2, the Endangered Species Act is an applicable requirement for

RASS 3. Failure to remove known high levels of contamination would have an

adverse impact on those species inhabiting RASS's 1 and 2. Although the

environmental monitoring alternative will document these impacts, the impacts

will continue to occur. Alternative 3-2 will only partially conform to this

ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 3 contains freshwater wetlands, the requirements of the Clean

Water Act are relevant and appropriate. Data collected during the RI docu-

mented the migration of contamination through the surface water pathway. Con-

centrations of metals in excess of ambient water quality standards were

documented. Leaving the contaminants in-place will result in the continued

migr'tion of metals into the surface water. Monitoring will provide informa-

tion on the migration of contaminants; however, monitoring will not prevent

the continued migration of contamination. Alternative 3-2 does not conform to

this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous waste into the waters of the State of California. Because RASS 3

contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of hazardous substances into the streams and

wetlands in the RASS 3 area. This discharge was found to be in excess of the

water quality standards. An extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway; how-

ever, it would not prevent such migration. Alternative 3-2 does not conform

to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on RASS 3 and would be left in place under

this alternative. Alternative 3-2 may not conform to this ARAR.
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The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because contamination left on RASS 3 would V

impact wildlife inhabiting RASS 3 and migration of contamination from RASS 3

would adversly impact habitat for endangered species found on RASS's 1 and 2,

the requirements of the California Fish and Game Code are relevant and appro-

priate. Data collected in the RI indicated that there was a discharge of such

substances or materials into RASS 3. The monitoring program would provide

detailed information on the environmental effects of the hazardous substances

that have been discharged onto RASS 3, however, would not prevent continuation

of the impacts. Alternative 3-2 would not conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-2 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 3. The ARAR con- 4

formance rating of Alternative 3-2 is low. 0

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 3-2. Since no permitting requirements have been identi- 4.

fied, the permitting requirement rating for Alternative 3-2 is high.

Legal Constraints. The ESA may present obstacles to the acceptance of this %
IS

alternative. In addition, there is suspected contamination along the boundary 4

of RASS 3 on property that is not owned by the Navy. This property will need

to be included in the monitoring program; however, the Navy does not have

access to the property. Therefore, the legal constraint rating for Alterna- - -

I
tive 3-2 is low.

Cultural Resources. No significant cultural resources would be impacted by .

Alternative 3-2.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-2 is low.
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7.3.3.3 Alternative 3-3A

Conformance To ARAR 0A

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 1 contains a significant amount of freshwater wetlands (8.78 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 3. Excavation and filling activities conducted under

this alternative will have a significant impact on the wetlands. Proper

design and implementation of safeguards during the construction period will

limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of an

active remediation area that contains the highest levels of contamination and

takes into account topographic features of the site. Wetlands are expected to

naturally recover. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. The potential for severe short term

impacts was a factor in the development of the site specific cleanup criteria

for this alternative. The area selected for active remediation results from a

balancing of the short term adverse impacts with the potential for long term

benefit. Alternative 3-3A conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Balancing of short term and long term impacts is consistent with

this ARAR. Alternative 3-3A conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

or Feaerai iands. Since RASS 3 contains a significant amount of floodplains,
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Executive Order 11,988 is an appl4.cable requirement for RASS 3. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short

term adverse impacts with the potential for long term benefit. Alternative 3-

3A conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property
use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Activities conducted under this alternative will be affected by the require-

ments of 40 CFR 261, 40 CFR 262, and 40 CFR 263. These requirements can be

accomodated during the design process by ensuring that all requirements are

addressed in project specifications.

Excavation and off-site transportation of contaminated materials will trigger

the requirement to meet applicable Department of Transportation regulations.

The transport of contaminated materials can be accomplished in accordance with

such regulations. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 3-3A con-

forms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or reault in the destruction
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or adverse modification of the critical habitat of such species. Because con-

struction activ iies on RASS 3 may impact RASS's I and 2, which includes sig-

nificant habitat for endangered species, the Endangered Species Act is an

applicable requirement for RASS 3. Excavation of the contaminated materials

and filling will result in substantial short term impacts on the habitat and

species currently residing on RASS 3. This short term impact will be offset

by the long term improvement resulting from the removal of the contamination.

The potential for severe short term impacts was a factor in the development of

the site specific cleanup criteria for this alternative. The area selected

for active remediation results from a balancing of the short term adverse

impacts with the potential for long term benefit. Alternative 3-3A conforms

to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 3 contains freshwater wetlands

and streams, the requirements of the Clean Water Act which regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 3 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment and contaminant loads to the wetland areas of

RASS 3. This possibility can be minimized through adequate design of the

selected excavation method. Significant excursions above the Federal Ambient

Water Quality Criteria during active remediation are not anticipated. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on- site. Alterna-

tive 3-3A partially conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 3
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contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 3 area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be minimized through adequate construction plan-

ning. The extensive monitoring program would enable the evaluation of contam-

inant migration through the surface water pathway and impacts on the wetlands.

Alternative 3-3A partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevdnt and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed under this

alternative. This alternative will conform to this ARAR in respect to mate-

rials disposal. Although significant quantities of contaminants are removed

by this alternative, some contaminated materials would be left on site. Such

materials that are left on site will be evaluated through the extensive moni-

toring program. Alternative 3-3A partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or
0

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 3 includes wetland habitat and

activities on RASS 3 may impact RASS's 1 and 2, which contain significant

habitat for endangered species, the requirements of the California Fish and

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials into RASS 3. The o%

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and the migration
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of such contamination. The monitoring program would provide detailed infor-

mation on the environmental effects of the remedial action and the contami-

nants left on-site. Alternative 3-3A would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-3A will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts p

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 3-3A is high.

Permitting Requirements. No specific permitting requirements have been iden-

tified to date for Alternative 3-3A. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The permitting requirement rat-

ing for Alternative 3-3A is high.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con- , p

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 3-3A is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 3-3A.

Based on the evaluations presented above, the overall institutional rating for p

Alternative 3-1 is high.

7.3.3.4 Alternative 3-3C

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since "
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RASS 3 contains a significant amount of freshwater wetlands (8.78 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 3. Excavation and filling activities conducted under

this alternative will have a significant impact on the wetlands. Proper

design and implementation of safeguards during the construction period will

limit impacts consistent with the balancing of short term and long term

impacts. The extent of excavation has been limited by the selection of an it
active remediation area that contains the highest level of contamination and

takes into account topographic features of the site. Wetlands will naturally

recover. The partial removal of contamination by the remedial action involved

in this alternative would reduce the amount of contamination on site and the

migration of such contamination. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site.

The potential for severe short term Impacts was a factor in the development of

the site specific cleanup criteria for this alternative. The area selected

for active remediation results from a balancing of the short term adverse

impacts with the potential for long term benefit. Alternative 3-3C conforms

i* to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and t

Harbors Act. Alternative 3-3C conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 3 contains a significant amount of floodplains, v

Executive Order 11,988 is an applicable requirement for RASS 3. Excavation

and filling activities conducted in the wetlands will be affected by the

requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative .

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

&N the environmental effects of the remedial action and the contaminants left
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on-site. The potential for severe short term impacts was a factor in the

development of the site specific cleanup criteria for this alternative. The

area selected for active remediation results from a balancing of the short 4.

term adverse impacts with the potential for long term benefit. Alternative 3-

3C would conform to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

The purpose of the on-site stabilization/solidification plant is to immobilize

certain metals in the contaminated soils and sediments. Therefore, the regu-

lations governing owners and operators of hazardous waste treatment facilities

would be relevant and appropriate. Activities conducted under this alterna-

tive will be affected by the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 9

263, and 40 CFR 264. These requirements can be accomodated during the design

process by ensuring that all requirements are addressed in project

specifications.

Excavation of wetland materials may trigger the ban on the landfilling of

materials containing free liquids. The proposed stabilization/solidification

process should eliminate this possibility. Alternative 3-3C would conform to

this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because con-

struction activities on RASS 3 may impact RASS's I and 2, which includes sig-

nificant habitat for endangered species, the Endangered Species Act is an

applicable requirement for RASS 3. Excavation of the contaminated materials

will result in substantial short term impacts on the habitat and species *.
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currently residing on RASS 3. This short term impact will be offset by the

long term improvement resulting from the removal of the contamination. The

potential for severe short term impacts was a factor in the development of the

site specific cleanup criteria for this alternative. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 3-3C conforms to this

ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 3 contains freshwater wetlands

and streams, the requirements of the Clean Water Act which regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 3 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contam:ination on site
and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 3. This

possibility can be minimized through adequate design of the scected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. Alternative 3-3C partially conforms

to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 3

contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlanos

in the RASS 3 area. This discharge was found to be in excess of the water

* .". quality standards. The partial removal of contamination proposed by the
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remedial action involved in this alternative would reduce the amount of con-

tamination on site and migration of such contamination. The extent of the

reduction in contaminant migration has not been quantified. There is the pos- 4
sibility for the short term release of contamination during conduct of the

remedial action; however, this potential can be reduced through adequate con-

struction planning. The extensive monitoring program would erpble the eval-

tion of contaminant migration through the surface water pathway and impacts on

the wetlands. Alternative 3-3C partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. All materials that

exceed these criteria will be removed from RASS 3. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. The California Health and Safety Code also affects the treatment and

disposal of materials excavated from the RASS. This alternative will conform

to this ARAR in respect to materials disposal. Contaminated materials that

are left on-site will be evaluated through the extensive monitoring program.

Alternative 3-3C partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 3 includes wetland habitat and

activities on RASS 3 may impact RASS's 1 and 2, which include habitat for

endangered species, the requirements of the California Fish and Game Code are

relevant and appropriate. Data collected in the RI indicated that there was a

discharge of such substances or materials into RASS 3. The partial removal of

contamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Although

some contamination will be left on-site, Alternative 3-3C would conform to

this ARAR.
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Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-3C will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 3-3C is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 3-3C. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. The

permitting requirement rating for Alternative 3-3C is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con- 'N

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 3-3C is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 3-3C.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-3C is moderate.

7.3.3.6 Alternative 3-3D

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. RASS 3

contains a significant amount of freshwater wetlands (8.78 acres). Excavation

and filling activities conducted under this alternative will have a signifi-

cant impact on the wetlands. Proper design and implementation of safeguards 0%
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during the construction period will limit impacts consistent with the

balancing of short term and long term impacts. The extent of excavation has

been limited by the selection of an active remediation area that contains the . "

highest level of contamination and takes into account topographic features of

the site. Wetlands will recover naturally. The partial removal of contamina-

tion by the remedial action involved in this alternative would reduce the

amount of contamination on site and the migration of such contamination. The

monitoring program would provide detailed information on the envoronmental

effects of the remedial action and the contaminants left on- site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 3- 3D conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 3-3D conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 3 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 3. Excavation

activities conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 3-3D conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous %
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wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative including operation

of the stabilization/solidification facility and the siting and construction

of the monofill will be affected by the requirements of 40 CFR 261, 40 CFR

262, 40 CFR 263, and 40 CFR 264. These requirements can be accomodated during

the design process by ensuring that all requirements are addressed in project

specifications. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 3-3D con-

forms to this alternative.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize 1

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because con-

struction activities on RASS 3 may impact RASS's I and 2, which includes sig-

nificant habitat for endangered species, the Endangered Spccicr Act is an

applicable requirement for RASS 3. Excavation of the contaminated materials

will result in substantial short term Impacts on the habitat and species cur-

rently residing on RASS 3. This short term impact will be offset by the long

term improvement resulting from the removal of the contamination. The poten-

tial for severe short term impacts was a factor in the development of Lhe site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 3-3D conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 3 contains freshwater w' tlands

and streams, the requirements of the Clean Water Act which regulate the dis-

charge of pollutants into the navigable waters of the United States are
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relevant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 3 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 3. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. Alternative 3-3D partially conforms

to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State of California. Because RASS 3 con-

tains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi- ,

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 3 area. This discharge was found to be in excess of the water Y

quality standards. The partial removal of contamination by the remediation

involved in this alternative would reduce the contamination on site and the

migration of such contamination. The extpnt of the reduction in contaminant

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. The

extensive monitoring program would enable the evaluation of contaminant migra-

tion through the surface water pathway and impacts on wetlands. Alternative

3-3D partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. The State solid waste

disposal facility criteria would be applicable to the location, construction,
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and operation of the facility. All materials that exceed these criteria would

be removed from the RASS under this alternative. This alternative will con-

form to this ARAR in respect to materials disposal. Contaminated materials

that are left on-site will be evaluated through the extensive monitoring pro.-

gram. Alternative 3-3D partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 3 includes significant wetland

habitat and activities on RASS 3 may impact RASS's 1 and 3, which include

habitat for endangered species, the requirements of the California Fish and V

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials into RASS 3. The

partial removal of contamination by the remedial action involved in this
0

alternative would reduce the amount of contamination on site and the migration

of such contamination. The monitoring program would provide detailed informa-

tion on the environmental effects of the remedial action and the contaminants

left on-site. Alternative 3-3D would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-3D will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 3-3D is high. •S

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 3-3D. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility and/or the

proposed monofill to be constructed on NWS Concord. The permitting require-

ment rating for Alternative 3-3D is moderate. 'Yr
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 3-3D is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 3-3D.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-3D is moderate.

7.3.3.7 Alternative 3-3E

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 3 contains a significant amount of freshwater wetlands (8.78 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 3. Excavation activities conducted under this alterna-

tive will have a significant impact on the wetlands. Proper design and imple-

mentation of safeguards during the construction period will limit impacts

consistent with the balancing of short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains the highest level of contamination and takes into account topo-

graphic features of the site. Wetlands will recover naturally. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on sice and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remediation and the contaminants left on

site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the potential for long term benefit.

Alternative 3-3E conforms to this ARAR.
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Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates a

the excavation and filling of the navigable waters of the United States. Exca-

vation activities in the watland areas may fall within the "navigable waters

of the United States," regulated under Section 10 of the Rivers and Harbors

Act. Alternative 3-3E conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 3 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 3. Excavation

activities conducted in the wetlands will be affected by the requirements of

Executive Order 11.988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The area

selected for active remediation results from a balancing of the short term

adverse impacts with the potential for long term benefit. Alternative 3-3E

conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property
use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 3-3E con- h

forms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of

any endangered species, and requires that actions not be likely to jeopardize
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the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because con-

struction activities on RASS 3 may impact RASS's I and 2, which includes sig-

nificant habitat for endangered species, the Endangered Species Act is an

applicable requirement for RASS 3. Excavation of the contaminated materials

will result in substantial short term impacts on the habitat and species cur-

rently residing on RASS 3. This short term impact will be offset by the long

term improvement resulting from the removal of the contamination. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 3-3E conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 3 contains freshwater wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated that there was a dis-

charge of contaminants into the streams and wetlands in the RASS 3 area. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and migration of

such contamination. The extent of the reduction in contaminant migration has

not been quantified. Construction activities may result in temporary

increases in sediment loads to the wetland areas of RASS 3. This possibility

can be minimized through adequate design of the selected excavation method.

Significant excursions above the Federal Water Quality Criteria during active

remediation are not anticipated. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. Alternative 3-3E partially conforms to this

ARAR. .,

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 3 .y.,.
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contains freshwater wetlands and streams, the requirements of the California V

Water Code are relevant and appropriate. Data collected during the RI indi- V
cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 3 area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction In

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be reduced through adequate construction planning. v
The extensive monitoring program would enable the evaluation of contaminant

migration through the surface water pathway. Alternative 3-3E partially con-

forms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of •

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed from the

RASS under this alternative. This alternative will conform to this ARAR in

respect to materials disposal. Contaminated materials that are left on-site V

will be evaluated through the extensive monitoring program. Alternative 1-3E

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 3 includes significant wetland *

habitat and activities on RASS 3 may impact RASS's I and 2, which include hab-

itat for endangered species, the requirements of the California Fish and Came

Code are relevant and appropriate. Data collected in the RI indicated that

there was a discharge of such substances or materials into RASS 3. The moni-

toring program would provide detailed information on the environmental effects

of the remedial action and the contaminants left on-site. This alternative

would conform to this ARAR. The area selected for active remediation results
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from a balancing of the short term adverse impacts with the potential for long

term benefit. Alternative 3-3E conforms to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-3E will be able to attain or partially attain ARAR's. However,

because the proposed soil washing process is not a demonstrated technology for

metals removal from soils, there is considerable uncertainty associated with

the ability of this alternative to meet ARAR's. Therefore, the ARAR conform-

ance rating of Alternative 3-3E is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 3-3E. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. Dis-

charges from the contaminated soil treatment facility will probably require a

NPDES/SPDES permit for discharge of treated waste waters. The permitting

requirement rating for Alternative 3-3E is low.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 3-3E is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 3-3E.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-3E is low.

7.3.3.7 Alternative 3-3F

Conformance To ARAR
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Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 3 contains a significant amount of freshwater wetlands (8.78 acres),

Executive Order 11,990 concerning protection of wetlands is an applicable

requirement for RASS 3. Excavation activities conducted under this alterna-

tive will have a significant impact on the wetlands. Proper design and imple-

mentation of safeguards during the construction period will limit impacts

consistent with the balancing of short term and long term impacts. The extent

of excavation has been limited by the selection of an active remediation area

that contains the highest level of contamination and takes into account topo-

graphic features of the site. Wetlands will recover naturally. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left on

site. The area selected for active remediation results from a balancing of

the short term adverse impacts with the petential for long term benefit.

Alternative 3-3F conforms to this ARAR.

Rivers and Harbors Act of 1899. The Rivers and Harbors Act of 1899 regulates

the excavation and filling of the navigable waters of the United States.

Excavation activities in the wetland areas may fall within the "navigable

waters of the United States," regulated under Section 10 of the Rivers and

Harbors Act. Alternative 3-3F conforms to this ARAR ".

*Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 3 contains a significant amount of floodplains,

Executive Order 11,988 is an applicable requirement for RASS 3. Excavation

and filling activities conducted in the wetlands will be affected by the
requirements of Executive Order 11,988 on Floodplain Management. The partial

removal of contamination by the remedial action involved in this alternative

would reduce the amount of contamination on site and the migration of such

contamination. The monitoring program would provide detailed information on

the environmental effects of the remedial action and the contaminants left

*. -. on-site. The area selected for active remediation results from a balancing of
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the short term adverse impacts with the potential for ling term benefit.

Alternative 3-3F conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 3 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter- 7

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 3-3F con- A

forms to this ARAR.

Endangered Species Act. The Endangered Species Act prohibits the taking of II

any endangered species, and requires that actions not be likely to jeopardize

the continued existence of any endangered species or result in the destruction

or adverse modification of the critical habitat of such species. Because con-

struction activities on RASS 3 may impact RASS's I and 2, which includes sig-

nificant habitat for endangered species, the Endangered Species Act is an

applicable requirement for RASS 3. Excavation of the contaminated materials

will result in substantial short term impacts on the habitat and species cur-

rently residing on RASS 3. This short term impact will be offset by the long

term improvement resulting from the removal of the contamination. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with -.4

the potential for long term benefit. Alternative 3-3F conforms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 3 contains freshwater wetlands --
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and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated thaL there was a dis-

charge of contaminants into the streams and wetlands in the RASS 3 area. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and migration of

such contamination. The extent of the reduction in contaminant migration has

not been quantified. Construction activities may result in temporary

increases in sediment loads to the wetland areas of RASS 3. This possibility

can be minimized through adequate design of the selected excavation method.

Significant excursions above the Federal Water Quality Criteria during active

remediation are not anticipated. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. Alternative 3-3F partially conforms to this

ARAR.

California Water Code. The California Water Code regulates the discharge of

C. contaminants into the waters of the State. Because RASS 3 contains fresh

water wetlands and streams, the requirements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of contaminants into the streams and wetlands in the RASS 3

area. This discharge was found to be in excess of the water quality stan-

dards. The partial removal of contamination by the remedial action involved

in this alternative will reduce the amount of on site contamination and the

migration of such contamination. The extent of the reduction in contaminant

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. The
too

extensive monitoring program would enable the evaluation of contaminant migra-

tion thLough the surface water pathway and impacts on wetlands. Alternative

3-3F partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,
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the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. If a monofill is constructed for the treated soils, the State solid

waste disposal facility criteria would be applicable to the location, con-

struction, and operation of the facility. All materials that exceed these

criteria would be removed under this alternative. This alternative will con-

form to this ARAR in respect to materials disposal. Contaminated materials

left on-site will be evaluated through the extensive monitoring program.

Alternative 3-3F partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 3 includes wetland habitat and

activities on RASS 3 may impact RASS's 1 and 2, which include habitat for

endangered species, the requirements of the California Fish and Game Code are

relevant and appropriate. Data collected in the RI indicated that there was a

discharge of such substances or materials into RASS 3. The monitoring program

would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 3-3F conform

to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 3-3F will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 3-3F is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 3-3F. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility and/or the

monofill proposed for construction on NWS Concord. Discharges from the con-

taminated soil treatment facility will probably require a NPDES/SPDES permit p
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for discharge of treated waste waters. The permitting requirement rating for

Alternative 3-3F is low.

Legal Constraints. The ESA may present obstacles to the acceptance of this I

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 3-3F is moderate.

Cultural Resources. No significant cultural resources would be impacted by

this alternative.

Based on the evaluations presented above, the overall institutional rating for

Alternative 3-3F is low.

The institutional requirements evaluation for RASS 3 remedial action

alternatives is summarized in Table 7.19.

7.3.4 Remedial Action Subsite 4

7.3.4.1 Alternative 4-1

ARAR's identified for RASS 4 are summarized in Table 7.20

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 3 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. The no action alternative leaves significant levels of contamina-

tion on RASS 4 and is expected to continue to have adverse impacts on the

animal and vegetative populations on the RASS. In addition, the migration of

contaminants from RASS 4 may adversly impact wetlands in RASS 4. Alternative

4-1 does not conform to this ARAR.
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Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although BASS 4 is not a RCRA site, the requirements of RCRA are .1

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Alternative 4-I does not conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 4 contains freshwater wetlands and streams, the requirements of

the Clean Water Act are relevant and appropriate. Data collected during the

RI documented the migration of contamination through the surface water path-

way. Concentrations of metals in excess of ambient water quality standards

were documented. Leaving the contaminants in-place will result in the

continued migration of metals into the surface water. Alternative 4-1 does

not conform to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State. Because BASS 4 contains fresh-

water wetlands, the requirements of the California Water Code are relevant and

appropriate. Data collected during the RI indicated that there was a dis-

charge of hazardous waste into wetlands in the RASS 4 area. This discharge

was found to be in excess of the water quality standards. Alternative 4-1

does not conform to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on BASS 4 and would be left in place under

this alternative. Alternative 4-1 does not conform to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the dep. sition of substances or materials where such substances or
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materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because contamination on RASS 4 may impact

habitat for wildlife on RASS 4 and migration of contaminants from RASS 4 may

impact species found on lands adjacent to RASS 4, the requirements of the

California Fish and Game Code are relevant and appropriate. Data collected in

the RI indicated that there was a discharge of such substances or materials

into RASS 4. Alternative 4-1 does not conform to this ARAR.

Based on present understanding of the relevant facts, It is anticipated that

Alternative 4-1 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 4. The ARAR con- S

formance rating for Alternative 4-1 is low.

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 4-1. Since no permitting requirements have been identi-

fied, the permit requirement rating of Alternative 4-1 is high.

Legal Constraints. Because contamination is left in-place, the ESA may pre-

sent obstacles to the acceptance of this alternative. Therefore, the legal

constraint rating for Alternative 4-1 rating is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-1.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-1 is low.

7.3.4.2 Alternative 4-2

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement
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for RASS 4. The environmental monitoring alternative leaves significant

levels of contamination on RASS 4 and is expected to continue to have adverse

impacts on the animal and vegetative populations on the RASS. In addition,

migration of contamination from RASS 4 may adversly impact wetlands found on

RASS 4. Implementation of an extensive environmental monitoring program will

aid in the identification and evaluation of adverse impacts; however, such a

monitoring program will not remove existing contamination nor prevent the con-

tinued migration of contamination. Alternative 4-2 does not conform to this

ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site per se, RCRA requirements on

closure and post-closure care of RCRA facilities in general, and landfills in

particular, contain requirements that are relevant and appropriate to this

alternative. These include requirements addressing post-closure care, prop-

erty use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Although this alternative may be designed to meet most of these concerns, the

fact that significant levels of contamination will be allowed to remain

on-site may raise significant RCRA concerns. Alternative 4-2 would only par-

tially conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States.

Because RASS 4 contains freshwater wetlands, the requirements of the Clean

Water Act are relevant and appropriate. Data collected during the RI docu-

mented the migration of contamination through the surface water pathway. Con-

centrations of metals in excess of ambient water quality standards were

documented. Leaving the contaminants in-place will result in the continued

migration of metals into the surface water. Monitoring will provide informa-

tion on the migration of contaminants; however, monitoring will not prevent

the continued migration of contamination. Alternative 4-2 does not conform to

this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous waste into the waters of the State of California. Because RASS 4

contains freshwater wetlands and streams, the requirements of the California ,
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Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of hazardous substances into the streams and

wetlands in the RASS 4 area. This discharge was found to be in excess of the

water quality standards. An extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway; how- P.

ever, it would not prevent such migration. Alternative 4-2 does not conform

to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials exceeding

these criteria have been identified on RASS 4 and would be left in place under

this alternative. Alternative 4-2 may not conform to this ARAR. .

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because contamination left on RASS 4 would

impact wildlife inhabiting RASS 4 and migration of contamination from RASS 4

would adversly impact habitat adjacent to RASS 4, the requirements of the

California Fish and Game Code are relevant and appropriate. Data collected in

the RI indicated that there was a discharge of such substances or materials

into RASS 4. The monitoring program would provide detailed information on the

environmental effects of the hazardous substances that have been discharged

onto RASS 4, however, would not prevent continuation of the impacts. Alterna- "

tive 4-2 would not conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-2 will be unable to attain ARAR's primarily because of the sub-

stantial quantities of contaminated materials left on RASS 4. The ARAR con-

formance rating of Alternative 4-2 is low.

Permitting Requirements. No permitting requirements have been identified to

date for Alternative 4-2. Since no permitting requirements have been identi-

fied, the permitting requirement rating for Alternative 4-2 is high.
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Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. In addition, there is suspected contamination along the boundary

of RASS 4 on property that is not owned by the Navy. This property will need

to be included in the monitoring program; however, the Navy does not have

access to the property. Therefore, the legal constraint rating for Alterna-

tive 4-2 is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-2.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-2 is low.

7.3.4.3 Alternative 4-3A

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. Excavation activities conducted under this alternative may have a

minor impact on the wetlands in the RASS. Proper design and implementation of

safeguards during the construction period will limit impacts consistent with

the balancing of short term and long term impacts. The extent of excavation

has been limited by the selection of an active remediation area that contains

the highest levels of contamination and tak :s into account topographic fea-

tures of the site. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. The potential for severe short term

impacts was a factor in the development of the site specific cleanup criteria

for this alternative. The area selected for active remediation results from a

balancing of the short term adverse impacts with the potentiai for long term

benefit. Alternative 4-3A conforms to this ARAR.
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Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with N

the potential for long term benefit. Alternative 4- 3A conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

Activities conducted under this alternative will be affected by the require-

ments of 40 CFR 261, 40 CFR 262, and 40 CFR 263. These requirements can be

accomodated during the design process by ensuring that all requirements are

addressed in project specifications.

Excavation and off-site transportation of contaminated materials will trigger

the requirement to meet applicable Department of Transportation regulations.

The transport of contaminated materials can be accomplished in accordance with

such regulations. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 4-3A con-

forms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

% ants from point sources into the navigable waters of the United States and

7.225



regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act which regulate the dis- I

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 4 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment and contaminant loads to the wetland areas of

RASS 4. This possibility can be minimized through adequate design of the

selected excavation method. Significant excursions above the Federal Ambient

Water Quality Criteria during active remediation are not anticipated. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Alternative

4-3A partially conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 4

contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 4 area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action;

however, this potential can be minimized through adequate construction plan-

ning. The extensive monitoring program would enable the evaluation of con-

taminant migration throbgh the surface water pathway and impacts on the

wetlands. Alternative 4- 3A partially conforms to this ARAR.
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California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

uthe TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed under this

alternative. This alternative will conform to this ARAR in respect to mate-

rials disposal. Although significant quantities of contaminants are removed

by this alternative, some contaminated materials would be left on site. Such

materials that are left on site will be evaluated through the extensive moni-

toring program. Alternative 4-3A partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, some

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and
'Or Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and the migration

of such contamination. The monitoring program would provide detailed informa-

tion on the environmental effects of the remedial action and the contaminants

left on-site. Alternative 4-3A would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-3A will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 4-3A is high.

Permitting Requirements. No specific permitting requirements have been iden-

tified to date for Alternative 4-3A. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands
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and transportation of contaminated materials. The permitting requirement rat-

ing for Alternativc 4-')A is high.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 4-3A is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-3A.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-3A is high.

7.3.4.4 Alternative 4-3C
wI

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Since

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive
Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. Excavation activities conducted under this alternative may have a

minor impact on the wetlands in the RASS. Proper design and implementation of

safeguards during the construction period will limit impacts consistent with

the balancing of short term and long term impacts. The extent of excavation

has been limited by the selection of an active remediation area that contains

the highest levels of contamination and takes into account topographic fea-

tures of the site. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site.
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The potential for severe short term impacts was a factor in the development of

the site specific cleanup criteria for this alternative. The area selected

for active remediation results from a balancing of the short term adverse

impacts with the potential for long term benefit. Alternative 4-3C conforms

to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detaild information on the environmental

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 4-3C would conform to this

ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

The purpose of the on-site stabilization/solidification plant is to immobilize

certain metals in the contaminated soils and sediments. Therefore, the regu-

lations governing owners and operators of hazardous waste treatment facilities

would be relevant and appropriate. Activities conducted under this alterna-

tive will be affected by the requirements of 40 CFR 261, 40 CFR 262, 40 CFR
263, and 40 CFR 264. These requirements can be accomodated during the design
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process by ensuring that all requirements are addressed in project

specifications.

Alternative 4-3C would conform to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act which regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 4 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 4. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. The monitoring program would

provide detailed information on the environmental effects of the remedial

action and the contaminants left on-site. Alternative 4-3C partially conforms

to this ARAR.
".

Calitornia Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 4

contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI indi-

cated that there was a discharge of contaminants into the streams and wetlands

in the RASS 4 area. This discharge was found to be in excess of the water

quality standards. The partial removal of contamination proposed by the

remedial action involved in this alternative would reduce the amount of con-

tamination on site and migration of such contamination. The extent of the

reduction in contaminant reduction has not been quantified. There is the
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possibility for the short term release of contamination during conduct of the

remedial action; however, this potential can be reduced through adequate con-

struction planning. The extensive monitoring program would enable the evalua-

tion of contaminant migration through the surface water pathway and impacts on

the wetlands. Alternative 4-3C partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. All materials that

exceed these criteria will be removed from RASS 4. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. The California Health and Safety Code also affects the treatment and

disposal of materials excavated from the RASS. This alternative will conform

to this ARAR in respect to materials disposal. Contaminated materials that

are left on-site will be evaluated through the extensive monitoring program.

Alternative 4-3C partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

* hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, some

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and the migration

of such contamination. The monitoring program would provide detailed informa-

tion on the environmental effects of the remedial action and the contaminants

left on-site. Although some contamination will be left on-site, Alternative

4-3C would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-3C will be able to attain or partially attain ARAR's. In those

1cases where partial ARAR's conformance is attained, an environmental impacts
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waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 4-3C is high. "

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-3C. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. The

permitting requirement rating for Alternative 4-3C is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 4-3C is moderate.

Cultural Resources. No significant cultural resources wwould be impacted by

Alternative 4-3C.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-3C is moderate.

7.3.4.6 Alternative 4-3D

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. RASS 4

contains a small amount of freshwater wetlands (0.68 acres). Excavation

activities conducted under this alternative may have a minor impact on the

wetlands in the RASS. Proper design and implementation of safeguards during

the construction period will limit impacts consistent with the balancing of

short term and long term impacts. The extent of excavation has been limited

by the selection of an active remediation area that contains the highest %
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levels of contamination and takes into account topographic features of the

site. The partial removal of contamination by the remedial action involved in

this alternative would reduce the amount of contamination on site and the

migration of such contamination. The monitoring program would provide

detailed information on the envoronmental effects of the remedial action and

the contaminants left on-site. The potential for severe short term impacts

was a factor in the development of the site specific cleanup criteria for this

alternative. The area selected for active remediation results from a balanc-

ing of the short term adverse impacts with the potential for long term

benefit. Alternative 4-3D conforms to this ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of •

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental 0

effects of the remedial action and the contaminants left on-site. The poten-

tial for severe short term impacts was a factor in the development of the site

specific cleanup criteria for this alternative. The area selected for active

remediation results from a balancing of the short term adverse impacts with

the potential for long term benefit. Alternative 4-3D conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).
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In addition, activities conducted under this alternative including operation

of the stabilization/solidification facility and the siting and construction

of the monofill will be affected by the requirements of 40 CFR 261, 40 CFR

262, 40 CFR 263, and 40 CFR 264. These requirements can be accomodated during

the design process by ensuring that all requirements are addressed in project

specifications. Excavation of wetland materials may trigger the RCRA ban on

the landfilling of materials containing free liquids. Alternative 4-3D con-

forms to this alternative.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act which regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act which

regulate the discharge of dredged or fill material into the waters of the

United States are applicable. Data collected during the RI indicated that

there was a discharge of contaminants into the streams and wetlands in the

RASS 4 area. The partial removal of contamination by the remedial action

involved in this alternative would reduce the amount of contamination on site

and migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. Construction activities may result in

temporary increases in sediment loads to the wetland areas of RASS 4. This

possibility can be minimized through adequate design of the selected excava-

tion method. Significant excursions above the Federal Water Quality Criteria

during active remediation are not anticipated. Filling, after excavation,

will result in substantial short term impacts to the wetlands. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 4-3D partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State of California. Because RASS 4 con-

tains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI
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indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS 4 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedia-

tion involved in this alternative would reduce the contamination on site and

the migration of such contamination. The extent of the reduction in contami-

nant migration has not been quantified. There is the possibility for the

short term release of contamination during conduct of the remedial action;

however, this potential can be reduced through adequate construction planning.

Filling after excavation will result in substantial short term impacts to

wetlands. The extensive monitoring program would enable the evaluation of

contaminant migration through the surface water pathway and impacts on

wetlands. Alternative 4-3D partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. The State solid waste

disposal facility criteria would be applicable to the location, ronstruction, 
1

and operation of the facility. All materials that exceed these criteria would

be removed from the RASS under this alternative. This alternative will con-

form to this ARAR in respect to materials disposal. Contaminated materials

that are left on-site will be evaluated through the extensive monitoring pro-

gram. Alternative 4-3D partially conforms to this ARAR.

h

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or I

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, some

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and the migration

of such contamination. The monitoring program would provide detailed
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information on the environmental effects of the remedial action and the con-

taminants left on-site. Alternative 4-3D would conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-3D will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing for Alternative 4-3D is high.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-3D. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility and/or the

proposed monofill to be constructed on NWS Concord. The permitting require-

ment rating for Alternative 4-3D is moderate.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 4-3D is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-3D.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-3D is moderate.

7.3.4.7 Alternative 4-3E

Conformance To ARAR
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Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. Excavation activities conducted under this alternative may have a

minor impact on the wetlands in the RASS. Proper design and implementation of

safeguards during the construction period will limit impacts consistent with

the balancing of short term and long term impacts. The extent of excavation

has been limited by the selection of an active remediation area that contains

the highest levels of contamination and takes into account topographic fea-

tures of the site. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and the migration of such contamination. The monitoring program would

provide detailed information on the environmental effects of the remediation

and the contaminants left on site. The area selected for active remediation

results from a balancing of the short term adverse impacts with the potential

for long term benefit. Alternative 4-3E conforms to this ARAR.

4, Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The area

selected for active remediation results from a balancing of the short term

adverse impacts with the potential for long term benefit. Alternative 4-3E

conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The
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RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 4-3E con-

forms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants irrom point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated that there was a dis-

charge of contaminants into the streams and wetlands in the RASS 4 area. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and migration of

such contamination. The extent of the reduction in contaminant migration has

not been quantified. Construction activities may result in temporary

increases in sediment loads to the wetland areas of RASS 4. This possibility

can be minimized through adequate design of the selected excavation method.

Significant excursions above the Federal Water Quality Criteria during active

remediation are not anticipated. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. Alternative 4-3E partially conforms to this

ARAR.

California Water Code. The California Water Code regulates the discharge of

hazardous wastes into the waters of the State of California. Because RASS 4

contains freshwater wetlands and streams, the requirements of the California

Water Code are relevant and appropriate. Data collected during the RI '
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indicated that there was a discharge of contaminants into the streams and wet-

lands in the RASS 4 area. This discharge was found to be in excess of the

water quality standards. The partial removal of contamination by the remedial

action involved in this alternative would reduce the amount of contamination

on site and migration of such contamination. The extent of the reduction in

contaminant migration has not been quantified. There is the possibility for

the short term release of contamination during conduct of the remedial action; a

however, this potential can be reduced through adequate construction planning.

The extensive monitoring program would enable the evaluation of contaminant

migration through the surface water pathway. Alternative 4-3E partially con-

forms to this ARAR. *

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed D

these criteria would be disposed of in accordance with appropriate regula-

tions. All materials that exceed these criteria would be removed from the

RASS under this alternative. This alternative will conform to this ARAR in

respect to materials disposal. Contaminated materials that are left on-site

will be evaluated through the extensive monitoring program. Alternative 1-3E

partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildife habitat, some

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. This alter-

native would conform to this ARAR. The area selected for active remediation

results from a balancing of the short term adverse impacts with the potential

for long term benefit. Alternative 4-3E conforms to this ARAR.
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Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-3E will be able to attain or partially attain AP,'s. However,

because the proposed soil washing process is not a demonstrated technology for

metals removal from soils, there is considerable uncertainty associated with

the ability of this alternative to meet ARAR's. Therefore, the ARAR conform-

ance rating of Alternative 4-3E is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-3E. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility. Dis-

charges from the contaminated soil treatment facility will probably require a

NPDES/SPDES permit for discharge of treated waste waters. The permitting

requirement rating for Alternative 4-3E is low.

Legal Constraints. The ESA may present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 4-3E is low.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-3E.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-3E is low.

7.3.4.7 Alternative 4-3F

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

7.2S
7.240



Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. Excavation activities conducted under this alternative may have

minor short term impact on the wetlands in RASS 4. Proper design and imple-

mentation of safeguards during the construction period will limit impacts con-

sistent with the balancing of short term and long term impacts. The extent of

excavation has been limited by the selection of an active remediation area

that contains the highest level of contamination and takes into account topo-

graphic features of the site. The partial removal of contamination by the

remedial action involved in this alternative would reduce the amount of con-

tamination on site and the migration of such contamination. The monitoring

program would provide detailed information on the environmental effects of the

remedial action and the contaminants left on site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 4-3F conforms to this

ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on tI environmental

effects of the remedial action and the contaminants left on-site. The area

selected for active rpmediation results from a balancing of the short term

adverse impacts with the potential for long term benefit. Alternative 4-3F

conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

% . native. These include requirements addressing post-closure care, property
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use, maintenance of site security, and monitoring (40 CFR 264 Subpart C).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 4-3F con-

forms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated that there was a dis-

charge of contaminants into the streams and wetlands in the RASS 4 area. The

partial removal of contamination by the remedial action involved in this

alternative would reduce the amount of contamination on site and migration of

such contamination. The extent of the reduction in contaminant migration has

not been quantified. Construction activities may result in temporary

increases in sediment loads to the wetland areas of RASS 4. This possibility

can be minimized through adequate design of the selected excavation method.

Significant excursions above the Federal Water Quality Criteria during active

remediation are not anticipated. The monitoring program would provide

detailed information on the environmental effects of the remedial action and

the contaminants left on-site. Alternative 4-3F partially conforms to this

ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State. Because RASS 4 contains fresh

water wetlands and streams, the requirements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of contaminants intc the streams and wetlands in the RASS 4

area. This discharge was found to be in excess of the water quality stan-

dards. The partial removal of contamination by the remedial action involved
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in this alternative will reduce the amount of on site contaminatiun and the

migration of such contamination. The extent of the reduction in contaminant

migration has not been quantified. There is the possibility for the short

term release of contamination during conduct of the remedial action; however,

this potential can be reduced through adequate construction planning. The

extensive monitoring program would enable the evaluation of contaminant migra-

tion through the surface water pathway and impacts on wetlands. Alternative

4-3F partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. Materials that exceed

these criteria would be disposed of in accordance with appropriate regula-

tions. If a monofill is constructed for the treated soils, the State solid

waste disposal facility criteria would be applicable to the location, con-

struction, and operation of the facility. All materials that exceed these

criteria would be removed under this alternative. This alternative will con-

form to this ARAR in respect to materials disposal. Contaminated materials

left on-site will be evaluated through the extensive monitoring program.

Alternative 4-3F partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, some

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and he

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Alternative

4-3F conform to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that •

Alternative 4-3F will be able to attain or partially attain ARAR's. In those
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cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 4-3F is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-3F. However, permits or coordination with

appropriate agengies may be required for excavation and filling in wetlands

and transportation of contaminated materials. The possibility exists that a

permit may be required for the contaminated soil treatment facility and/or the

monofill proposed for construction on NWS Concord. Discharges from the

contaminated soil treatment facility will probably require a NPDES/SPDES

permit for discharge of treated wdste waters. The permitting requirement rat-

ing for Alternative 4-3F i6 low.

Legal Constraints. The ESA iaay present obstacles to the acceptance of this

alternative. Consultation with appropriate agencies during the preparation of

project plans and specifications can ensure that concerns are addressed. Con-

tamination of adjacent properties, not under Navy ownership or control, is

suspected. The Navy does not have access to remediate this contamination.

Therefore, the legal constraint rating for Alternative 4-3F is low.

Cultural Resources. No significant cultural resources would be impacted by

this alternative.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-3F is low.

7.3.4.8 Alternative 4-4A

Conformance To ARAR .

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement '.

7.244



for RASS 4. Construction activities related to construction of the soil cap

and treatment of the low pH soils may have minor short term impact on the wet-

S lands in RASS 4. Proper design and implementation of safeguards during the

construction period will limit impacts consistent with the balancing of short _

term and long term impacts. The extent of capping has been limited by the

selection of an active remediation area that contains the highest level of

contamination and takes into account topographic features of the site. Isola-

tion of the contamination by the remedial action involved in this alternative

would reduce the potential for contaminant migration. The monitoring program

would provide detailed information on the environmental effects of the

remedial action and the contaminants left on site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 4-4A conforms to this

ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management

of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

q# ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal. of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

The monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The area

selected for active remediation results from a balancing of the short term

adverse impacts with the potential for long term benefit. Alternative 4-4A

conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen-

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).
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In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 4-4A con-

forms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated that there was a dis-

charge of contaminants into the streams and wetlands in the RASS 4 area. The

isolation of contamination by the soil cap involved in this alternative would

reduce the potential for contaminant migration. The extent of the reduction

in contaminant migration has not been quantified. Construction activities may

result in temporary increases in sediment loads to the wetland areas of

RASS 4. This possibility can be minimized through adequate design of the

selected excavation method. Significant excursions above the Federal Water

Quality Criteria during active remediation are not anticipated. The monitor-

ing program would provide detailed information on the environmental effects of

the remedial action and the contaminants left on-site. Alternative 4-4A par-

tially conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contaminants into the waters of the State. Because RASS 4 contains fresh

water wetlands and streams, the requirements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of contaminants into the streams and wetlands in the RASS 4

area. This discharge was found to be in excess of the water quality stan-

dards. The isolation of contamination by the soil cap involved in this

alternative will reduce the potential migration of contamination. The extent

of the reduction in contaminant migration has not been quantified. There is

the possibility for the short term release of contamination during conduct of
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the remedial action; however, this potential can be reduced through adequate

construction planning. The extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway and

impacts on wetlands. Alternative 4-4A partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. All materials that

exceed these criteria would be isolated by construction of the soil cap. Con-

taminated materials left on-site will be evaluated through the extensive moni-

toring program. Alternative 4-4A partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a

detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, and

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Alterna-

tive 4-4A conforms to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-4A will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 4-4A is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-4A. However, permits or coordination with

appropriate agengies may be required for construction of the cap. The permit-

ting requirement rating for Alternative 4-4A is high.
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Legal Constraints. No legal constraints have been identified for Alternative

4-4A. Consultation with appropriate agencies during the preparation of proj-

ect plans and specifications can ensure that concerns are addressed. The

legal constraint rating for Alternative 4-4A is moderate.

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-4A.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-4A is moderate.

7.3.4.8 Alternative 4-4B

Conformance To ARAR

Executive Order 11,990. Executive Order 11,990 requires that the destruction,

loss, or degradation of wetlands be minimized and the natural and beneficial

values of wetlands be enhanced in the management of Federal lands. Because

RASS 4 contains a small amount of freshwater wetlands (0.68 acres), Executive

Order 11,990 concerning protection of wetlands is an applicable requirement

for RASS 4. Construction activities related to construction of the soil cap

and treatment of the low pH soils may have minor short term impact on the wet-

lands in RASS 4. Proper design and implementation of safeguards during the

construction period will limit impacts consistent with the balancing of short S

term and long term impacts. The extent of capping has been limited by the

selection of an active remediation area that contains the highest level of

contamination and takes into account topographic features of the site. Isola-

tion of the contamination by the remedial action involved in this alternative

would reduce the potential for contaminant migration. The monitoring program ell

would provide detailed information on the environmental effects of the

remedial action and the contaminants left on site. The area selected for

active remediation results from a balancing of the short term adverse impacts

with the potential for long term benefit. Alternative 4-4B conforms to this

ARAR.

Executive Order 11,988. Executive Order 11,988 requires that the natural and

beneficial values of floodplains be restored and preserved in the management
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of Federal lands. Since RASS 4 contains a small amount of floodplains, Execu-

tive Order 11,988 is an applicable requirement for RASS 4. Excavation activi-

ties conducted in the wetlands will be affected by the requirements of

Executive Order 11,988 on Floodplain Management. The partial removal of con-

tamination by the remedial action involved in this alternative would reduce

the amount of contamination on site and the migration of such contamination.

Tha monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. The area

selected for active remediation results from a balancing of the short term

adverse impacts with the potential for long term benefit. Alternative 4-4B

conforms to this ARAR.

Resource Conservation and Recovery Act (RCRA). The Resource Conservation and 1

Recovery Act regulates the treatment, storage, and disposal of hazardous

wastes. Although RASS 4 is not a RCRA site, the requirements of RCRA are

relevant and approprite to the concept of leaving contamination on-site. The

RCRA requirements on closure and post-closure care of RCRA facilities in gen- r

eral, and landfills in particular, contain requirements affecting this alter-

native. These include requirements addressing post-closure care, property

use, maintenance of site security, and monitoring (40 CFR 264 Subpart G).

In addition, activities conducted under this alternative will be affected by

the requirements of 40 CFR 261, 40 CFR 262, 40 CFR 263, and 40 CFR 264. These

requirements can be accomodated during the design process by ensuring that all

requirements are addressed in project specifications. Alternative 4-4B con- V

forms to this ARAR.

The Clean Water Act. The Clean Water Act regulates the discharge of pollut-

ants from point sources into the navigable waters of the United States and

regulates the discharge of dredged or fill material from point sources into

the waters of the United States. Because RASS 4 contains freshwater wetlands

and streams, the requirements of the Clean Water Act that regulate the dis-

charge of pollutants into the navigable waters of the United States are rele-

vant and appropriate and the requirements of the Clean Water Act that regulate

the discharge of dredged or fill material into the waters of the United States

are applicable. Data collected during the RI indicated that there was a dis-

charge of contaminants into the streams and wetlands in the RASS 4 area. The
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isolation of contamination by the soil cap involved in this alternative would

reduce the potential for contaminant migration. The extent of the reduction

in contaminant migration has not been quantified. Construction activities may

result in temporary increases in sediment loads to the wetland areas of RASS

4. This possibility can be minimized through adequate design of the selected

excavation method. Significant excursions above the Federal Water Quality

Criteria during active remediation are not anticipated. The monitoring pro-

gram would provide detailed information on the environmental effects of the

remedial action and the contaminants left on-site. Alternative 4-4B partially

conforms to this ARAR.

California Water Code. The California Water Code regulates the discharge of

contam4nants into the waters of the State. Because RASS 4 contains fresh

water wetlands and streams, the requirements of the California Water Code are

relevant and appropriate. Data collected during the RI indicated that there

was a discharge of contaminants into the streams and wetlands in the RASS 4

area. This discharge was found to be in excess of the water quality stan-

dards. The isolation of contamination by the soil cap involved in this

alternative will reduce the potential migration of contamination. The extent

of the reduction in contaminant migration has not been quantified. There is

the possibility for the short term release of contamination during conduct of

the remedial action; however, this potential can be reduced through adequate

construction planning. The extensive monitoring program would enable the

evaluation of contaminant migration through the surface water pathway and

impacts on wetlands. Alternative 4-4B partially conforms to this ARAR.

California Health and Safety Code. The California Health and Safety Code pro-

vides guidance on the identification of hazardous materials through the use of

the TTLC/STLC criteria. Because the TTLC/STLC criteria provide such guidance,

the TTLC/STLC criteria are relevant and appropriate. All materials that

exceed these criteria would be isolated by construction of the soil cap. Con-

taminated materials left on-site will be evaluated through the extensive moni-

toring program. Alternative 4-4B partially conforms to this ARAR.

The California Fish and Game Code. The California Fish and Game Code pro-

hibits the deposition of substances or materials where such substances or

materials can pass into waters of the State of California that would have a
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detrimental effect on wildlife, and prohibits the taking of any endangered or

threatened species of wildlife. Because RASS 4 is a wildlife habitat, and

contamination is being left on site, and construction activities would have a

short term impact on the RASS, the requirements of the California Fish and 0

Game Code are relevant and appropriate. Data collected in the RI indicated

that there was a discharge of such substances or materials onto RASS 4. The

monitoring program would provide detailed information on the environmental

effects of the remedial action and the contaminants left on-site. Alterna-

tive 4-4B conforms to this ARAR.

Based on present understanding of the relevant facts, it is anticipated that

Alternative 4-4B will be able to attain or partially attain ARAR's. In those

cases where partial ARAR's conformance is attained, an environmental impacts

waiver has been applied following the balancing of short and long term impacts

of remediation with leaving contamination on site. The ARAR conformance rat-

ing of Alternative 4-4B is moderate.

Permitting Requirements. To date, no specific permitting requirements have

been identified for Alternative 4-4B. However, permits or coordination with

6 appropriate agengies may be required for construction of the cap. The permit-

ting requirement rating for Alternative 4-4B is high.

Legal Constraints. No legal constraints have been identified for Alternative

4-4B. Consultation with appropriate agencies during the preparation of proj-

ect plans and specifications can ensure that concerns are addressed. The

legal constraint rating for Alternative 4-4B is moderate.,:- -

Cultural Resources. No significant cultural resources would be impacted by

Alternative 4-4B.

Based on the evaluations presented above, the overall institutional rating for

Alternative 4-4B is moderate.

The institutional requirements evaluation for RASS 4 remedial action K
alternatives is summarized in Table 7.21.
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7.4. Public Health Evaluation

7.4.1 Remedial Action Subsite 1

7.4.1.1 Alternative 1-1

Minimization of Exposure. This program would provide minimal protection of

public health by only limiting landward access to the highly contaminated -

soils in RASS 1. This alternative will therefore only partially protect pub- V

lic health and is given a low rating under this evaluation criterion.

Minimization of Chemical Release. This alternative will not provide for

reduction of chemical release because the contaminated soils and sediments

will still be in RASS 1 and the potential for continued sediment redistribu-

tion out of this subsite remains. This alternative will therefore only par-

tially protect public health and is given a low rating.

Release That Will Not Be Minimized. The potential exists for continued sedi-

ment migration particularly through tidal movement and, therefore, this alter-

native is given a low rating under this evaluation criterion.

Exposure During Remedial Action. There is only limited potential for exposure

during the implementation of this remedy. Under this criterion this alterna-

tive is given a moderate rating.

Exposure After Remedial Action. Continued terrestrial and aquatic flora and

fauna contact with the highly contaminated sediment is still possible.

Therefore, site-specific food chain transfer of the contaminants would con-

tinue to occur in species which man may consume. In addition, the potential

for direct contact with the contaminated soils will continue. Based on this

evaluation criterion this alternative would be given a low rating.

Summary Rating. In summary, the pblic health risk reduction of this alterna-

tive would be low.
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7.4.1.2 Alternative 1-2

Minimization of Exposure. The minimization of exposure would be similar to

Alternative 1-1 and is therefore given a low rating under this evaluation

criterion.

Minimization of Chemical Release. The minimization of chemical release expo-

sure would be similar to Alternative 1-1 and is therefore given a low rating

under this evaluation criterion.

Release That Will Not Be Minimized. The release not minimized would be

similar to Alternative 1-1 and is therefore given a low rating under this

evaluation criterion.

Exposure During Remedial Action. Some exposure to contaminants is expected

during site monitoring activities. These can be minimized through implementa-

tion of appropriate personnel protection programs. Under this criterion this

alternative is given a moderate rating.

Exposure After Remedial Action. Continued terrestrial and aquatic flora and

fauna contact with the highly contaminated sediment is still possible.

Therefore, site-specific food chain transfer of the contaminants would con-

tinue to occur in species which man may consume. In addition, the potential

for direct contact with the contaminated soils will continue. Based on this

evaluation criterion this alternative would be given a low rating.

Summary Rating. In summary, the public health risk reduction of this alterna-

tive would be low. The monitoring program will, however, provide for continued

observations and study of the health impacts associated with the site specific

hazards of the alternative.

7.4.1.3 Alternative 1-3A

Minimization of Exposure. This alternative would minimize the present expo-

sure of the public through direct contact of the surface soils and sediments

and through reduction in the site-specific bioaccumulation of the metal
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contaminants in the area flora and fauna. This alternative is therefore rated

high because it protects public health.

Minimization of Chemical Release. Because this alternative substantially

removes the contaminated sediment from RASS 1 the potential for continued

chemical release is minimal. Therefore, this alternative rates high under

this evaluation criterion.

Releases That Will Not Be Minimized. The primary release that can be con-

sidered under this category is a moderate potential for contaminated sediment

migration during excavation. In addition, because of concerns over disruption

of wetland habitat, some contamination will be left in place. This alte:na-

tive is given a moderate rating under this evaluation criteria.

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the exca-

vation and transportation activities. Off-site disposal of contaminated soils

necessitates transportation through populated areas. The public may be
@

exposed to contaminants during the transportation process. Exposure to the

contaminant metals is also possible if contaminated soils are stockpiled and

the surface allowed to dry. Wind blown dust may be generated and exposure to

the workers and nearby residents may take place. Under this evaluation cri-

terion this alternative is rated moderate.

Fxposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will elim-

inate the present exposure of the public through the direct contact of the

surface sediments and will eliminate the site specific bioaccumulation of the

contaminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.
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7.4.1.4 Alternative 1-3C

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 1-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in Alternative

1-3A. Therefore, this alternative rates high under this evaluation criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 1-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 1-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 1-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 1-3A.

7.4.1.5 Alternative 1-3D

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 1-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as those detailed in
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Alternative i-3A. Therefore, this alternative rates high under this evalua-

tion criterion.
I

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 1-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 1-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated high.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative I-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 1-3A.

7.4.1.6 Alternative 1-3E

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 1-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as those detailed in

Alternative 1-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

I

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 1-3A. This alternative is given a moderate rating under this evaluation

criterion.
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Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 1-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 1-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 1-3A.

7.4.1.7 Alternative 1-3F

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 1-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in Alterna-

tive 1-3A. Therefore, this alternative rates high under this evaluation

criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 1-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 1-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

However, contaminants will be concentrated for off-site disposal. Under this

evaluation criterion this alternative is rated moderate.
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Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 1-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 1-3A.

7.4.1.8 Summary of Public Health Evaluation for RASS I

A summary of the public health evaluation for potential RASS I remedial action

alternatives is presented in Table 7.22.

7.4.2 Remedial Action Subsite 2

7.4.2.1 Alternative 2-1

Minimization of Exposure. This program would provide minimal protection of

public health by only limiting landward access to the highly contaminated

soils in RASS 2. This alternative will therefore only partially protect

public health and is given a low rating under this evaluation criterion.

Minimization of Chemical Release. This alternative will not provide for

reduction of chemical release because the contaminated soils and sediments

will still be in RASS 2 and the potential for continued sediment redistribu-

tion out of this subsite remains. This alternative will therefore only par-

tially protect public health and is given a low rating.

Release That Will Not Be Minimized. The potential exists for continued

sediment migration particularly through tidal movement and, therefore, this

alternative is given a low rating under this evaluation criterion.

Exposure During Remedial Action. There is only limited potential for exposure

during the implementation of this remedy. Under this criterion this

alternative is given a moderate rating.

'
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Exposure After Remedial Action. Continued terrestrial and aquatic flora and

fauna contact with the highly contaminated sediment is still possible.

Therefore, site-specific food chain transfer of the contaminants would con-

tinue to occur in species which man may consume. In addition, the potential

for direct contact with the contaminated soils will continue. Based on this

evaluation criterion this alternative would be given a low rating.

Summary Rating. In summary, the public health risk reduction of this 0

alternative would be low. ,

7.4.2.2 Alternative 2-2

Minimization of Exposure. The minimization of exposure would be similar to

Alternative 2-1 and is therefore given a low rating under this evaluation

criterion.

Minimization of Chemical Release. The minimization of chemical release

exposure would be similar to Alternative 2-1 and is therefore given a low

rating under this evaluation criterion.

Release That Will Not Be Minimized. The release not minimized would be

similar to Alternative 2-1 and is therefore given a low rating under this

evaluation criterion.

Exposure During Remedial Action. Some exposure to contaminants is expected

during site monitoring activities. These can be minimized through

implementation of appropriate personnel protection programs. Under this

criterion this alternative is given a moderate rating. 0

Exposure After Remedial Action. Continued terrestrial and aquatic flora and ,f

fauna contact with the highly contaminated sediment is still possible.

Therefore, site-specific food chain transfer of the contaminants would .

continue to occur in species which man may consume. In addition, the poten-

tial for direct contact with the contaminated soils will continue. Based on

this evaluation criterion this alternative would be given a low rating. 
.%
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Summary Rating. In summary, the public health risk reduction of this

alternative would be low. The monitoring program will, however, provide for

continued observations and study of the health impacts associated with the

site specific hazards of the alternative.

7.4.2.3 Alternative 2-3A

Minimization of Exposure. This alternative will eliminate the present

exposure of the public through direct contact of the surface sediments and

through reduction in the site-specific bioaccumulation of the metal contami-

nants in the area flora and fauna. This alternative is therefore rated high

because it protects public health.

Minimization of Chemical Release. Because this alternative substantially

removes the contaminated sediment from RASS 2 the potential for continued

chemical release is minimal. Therefore, this alternative rates high under

this evaluation criterion.

Releases That Will Not Be Minimized. The only release that can be considered

under this category is a moderate potential for contaminated sediment migra-

tion during excavation. In addition, because of concerns over disruption of

wetland habitat, some contamination will be left in place. This alternative

is given a moderate rating under this evaluation criteria.

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the exca-

vation and transportation activities. Exposure to the contaminant metals is

also possible if contaminated soils are stockpiled and the surface allowed to

dry. Wind blown dust may be generated and exposure to the workers and nearby

residents may take place. Under this evaluation criterion this alternative is

rated moderate.

Exposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will elim-

inate the present exposure of the public through the direct contact of the
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surface sediments and will eliminate the site specific bioaccumulation of the

contaminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.

7.4.2.4 Alternative 2-3C

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 2-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 2-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 2-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 2-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 2-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 2-3A.
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7.4.2.5 Alternative 2-3D

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 2-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 2-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 2-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 2-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated high.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 2-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 2-3A.

7.4.2.6 Alternative 2-3E

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 2-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as those detailed in
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Alternative 2-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 2-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 2-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 2-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 2-3A.

7.4.2.7 Alternative 2-3F

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 2-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as those detailed in

Alternative 2-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 2-3A. This alternative is given a moderate rating under this evaluation

criterion.
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Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 2-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Contaminants would be concentrated for off-site disposal. Under this evalua-

tion criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 2-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 2-3A.

7.4.2.8 Summary of Public Health Evaluation for RASS 2

L

A summary of the public health evaluation for potential RASS 2 remedial action

alternatives is presented in Table 7.23.

7.4.3 Remedial Action Subsite 3 '-'

7.4.3.1 Alternative 3-1

Minimization of Exposure. This program would provide minimal protection of

public health by only limiting landward access to the highly contaminated

soils in RASS 3. This alternative will therefore only partially protect

public health and is given a low rating under this evaluation criterion.

Minimization of Chemical Release. This alternative will not provide for

reduction of chemical release because the contaminated soils and sediments

will still be in RASS 3 and the potential for continued sediment redistribu-

tion out of this subsite remains. This alternative will therefore only par-

tially protect public health and is given a low rating.

Release That Will Not Be Minimized. The potential exists for continued

sediment migration particularly through soil movement during storm events and,
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therefore, this alternative is given a low rating under this evaluation

criterion.

Exposure During Remedial Action. There is only limited potential for exposure

during the implementation of this remedy. Under this criterion this

alternative is given a moderate rating.

Exposure After Remedial Action. Continued terrestrial and aquatic flora and

fauna contact with the contaminated sediment is still possible. Therefore,

site-specific food chain transfer of the contaminants would continue to occur

in species which man may consume. In addition, the potential for direct con-

tact with the contaminated soils will continue. Contaminants will also

migrate into other downstream areas, i.e., RASS 1 and RASS 2. Based on this

evaluation criterion this alternative would be given a low rating.

Summary Rating. In summary, the public health risk reduction of this

alternative would be low.

7.4.3.2 Alternative 3-2

Minimization of Exposure. The minimization of exposure would be similar to

Alternative 3-1 and is therefore given a low rating under this evaluation

criterion.

Minimization of Chemical Release. The minimization of chemical release

exposure would be similar to Alternative 3-1 and is therefore given a low

rating under this evaluation criterion.

Release That Will Not Be Minimized. The release not minimized would be

similar to Alternative 3-1 and is therefore given a low rating under this

evaluation criterion.

Exposure During Remedial Action. Some exposure to contaminants is expected

during site monitoring activities. These can be minimized through

implementation of appropriate personnel protection programs. Under this

criterion this alternative is given a moderate rating.
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Exposure After Remedial Action. Continued terrestrial and aquatic flora and

fauna contact with the highly contaminated sediment is still possible.

Therefore, site-specific food chain transfer of the contaminants would con-

tinue to occur in species which man may consume. In addition, the potential

for direct contact with the contaminated soils will continue. Contamination

will continue to migrate into RASS 1 and RASS 2. Based on this evaluation

criterion this alternative would be given a low rating.

Summary Rating. In summary, the public health risk reduction of this

alternative would be low. The monitoring program will, however, provide for

continued observations and study of the health impacts associated with the

site specific hazards of the alternative.

7.43.3 Alternative 3-3A

Minimization of Exposure. This alternative will eliminate 1te present

exposure of the public through direct contact of the surface -_diments and

through reduction in the site-specific bioaccumulation of the metal contami-

nants in the area flora and fauna. This alternative is therefore rated high

because it protects public health.

Minimization of Chemical Release. Because this alternative substantially

removes the contaminated sediment from RASS 3 the potential for continued

chemical release is minimal. Therefore, this alternative rates high under

this evaluation criterion.

Releases That Will Not Be Minimized. The primary release that can be consid-

ered under this category is a moderate potential for contaminated sediment

migration during excavation. In addition, because of concerns over disruption

of wetland habitat, some contamination will be left in place. This alterna-

tive is given a moderate rating under this evaluation criteria.

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the

excavation and transportation activities. Exposure to the contaminant metals
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is also possible if contaminated soils are stockpiled and the surface allowed

to dry. Wind blown dust may be generated and exposure to the workers and

nearby residents may take place. Under this evaluation criterion this alter-

native is rated moderate.

Exposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will elim-

inate the present exposure of the public through the direct contact of the

surface sediments and will eliminat the site specific bioaccumulation of the'

contaminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.

7.4.3.4 Alternative 3-3C

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 3-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 3-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 3-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated
sediment during remedial action will occur as in Alternative 3-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.
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Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 3-3A.
Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 3-3A.

7.4.3.5 Alternative 3-3D

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 3-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing Y
this alternative will occur in the same way as those detailed in Alterna-

tive 3-3A. Therefore, this alternative rates high under this evaluation

criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna- 
-

tive 3-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 3-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated high.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 3-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 3-3A.
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7.4.3.6 Alternative 3-3E

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 3-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as those detailed in Alterna-

tive 3-3A. Therefore, this alternative rates high under this evaluation

criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 3-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 3-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 3-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 3-3A.

7.4.3.7 Alternative 3-3F

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 3-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in
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Alternative 3-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 3-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 3-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 3-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

Q in Alternative 3-3A.

7.4.3.8 Summary of Public Health Evaluation for RASS 3

A summary of the public health evaluation for potential RASS 3 remedial action

alternatives is presented in Table 7.24.

7.4.4 Remedial Action Subsite 4

7.4.4.1 Alternative 4-1

Minimization of Exposure. This program would provide minimal protection of

public health by only limiting access to the highly contaminated soils in

RASS 4. This alternative will therefore only partially protect public health

and is given a low rating under this evaluation criterion.

Minimization of Chemical Release. This alternative will not provide for

reduction of chemical release because the contaminated soils will still be in
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RASS 4 and the potential for continued redistribution of contaminants on and

off this subsite remains. This alternative will therefore only partially pro-

tect public health and is given a low rating.

Release That Will Not Be Minimized. The potential exists for continued

contaminant migration particularly soil movement during storm events. This

alternative is given a low rating under this evaluation criterion.

Exposure During Remedial Action. There is only limited potential for exposure

during the implementation of this remedy. Under this criterion this

alternative is given a moderate rating.

Exposure After Remedial Action. Continued terrestrial flora and fauna contact

with the highly contaminated soils is still possible. Therefore, site-specific

food chain transfer of the contaminants would continue to occur in species

which man may consume. In addition, the potential for direct contact with the -

contaminated soils will continue. Based on this evaluation criterion this-

alternative is given a low rating.

46Summary Rating. In summary, the public health risk reduction of this

alternative would be low.

7.4.4.2 Alternative 4-2

Minimization of Exposure. The minimization of exposure would be similar to

Alternative 4-1 and is therefore given a low rating under this evaluation

criterion.

Minimization of Chemical Release. The minimization of chemical release

exposure would be similar to Alternative 4-1 and is therefore given a low

rating under this evaluation criterion.

Release That Will Not Be Minimized. The release not minimized would be

similar to Alternative 4-1 and is therefore given a low rating under this

evaluation criterion.
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Exposure During Remedial Action. Some exposure to contaminants is expected

during site monitoring activities. These can be minimized through

implementation of appropriate personnel protection programs. Under this

criterion this alternative is given a moderate rating.

Exposure After Remedial Action. Continued terrestrial flora and fauna contact

with the highly contaminated sediment is still possible. Therefore,

site-specific food chain transfer of the contaminants would continue to occur

in species which man may consume. In addition, the potential for direct con-

tact with the contaminated soils will continue. Based on this evaluation

criterion this alternative would be given a low rating.

Summary Rating. In summary, the public health risk reduction of this

alternative would be low. The monitoring program will, however, provide for

continued observations and study of the health impacts associated with the

site specific hazards of the alternative.

7.4.4.3 Alternative 4-3A

Minimization of Exposure. This alternative will eliminate the present

exposure of the public through direct contact of the surface soils and through

reduction in the site-specific bioaccumulation of the metal contaminants in

the area flora and fauna. This alternative is therefore rated high because it

protects public health.

Minimization of Chei..kl- nc!ease. Because this alternative substantially

removes the contaminated sediment from RASS 4 the potential for continued

chemical release is minimal. Therefore, this alternative rates high under

this evaluation criterion.

Releases That Will Not Be Minimized. The only release that can be considered

under this category is a moderate potential for contaminated soil migration

during excavation. This alternative is given a moderate rating under this

evaluation criteria.

7.276



I

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the

excavation and transportation activities. Exposure to the contaminant metals

is also possible if contaminated soils are stockpiled and the surface allowed

to dry. Wind blown dust may be generated and exposure to the workers and

nearby residents may take place. Under this evaluation criterion this alter-

native is rated moderate.

Exposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will

eliminate the present exposure of the public through the direct contact of the

surface sediments and will eliminate the site specific bioaccumulation of the

contaminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.

7.4.4.4 Alternative 4-3C

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 4-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in Alterna-

tive 4-3A. Therefore, this alternative rates high under this evaluation

criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 4-3A. This alternative is given a moderate rating under this evaluation

criterion.
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Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 4-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 4-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 4-3A.

7.4.4.5 Alternative 4-3D

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 4-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 4-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 4-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 4-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated high.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 4-3A.

Therefore, this alternative rates high under this evaluation criterion.
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Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 4-3A.

7.4.4.6 Alternative 4-3E

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 4-3A. This

alternative is therefore rated high.

Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 4-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 4-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 4-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Under this evaluation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 4-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 4-3A.

7.4.4.7 Alternative 4-3F

Minimization of Exposure. The minimization of exposure to the contaminants

will occur in the same manner as those detailed in Alternative 4-3A. This

alternative is therefore rated high.

.%7.2 9,

7.279

% .... .....



Minimization of Chemical Release. Future chemical releases after implementing

this alternative will occur in the same way as these detailed in

Alternative 4-3A. Therefore, this alternative rates high under this evalua-

tion criterion.

Releases That Will Not Be Minimized. The releases of metal contamination

post-closure will occur in the same manner as those detailed in Alterna-

tive 4-3A. This alternative is given a moderate rating under this evaluation

criterion.

Exposures During Remedial Action. The same exposures to the contaminated

sediment during remedial action will occur as in Alternative 4-3A but with

reduced trucking hazards associated with off-site disposal of the sediments.

Contaminants would be concentrated and transported off-site. Under this eval-

uation criterion this alternative is rated moderate.

Exposures After Remedial Action. Exposures to the contaminant metals after

remedial action will occur in the same manner as outlined in Alternative 4-3A.

Therefore, this alternative rates high under this evaluation criterion.

Summary Rating. The mitigation of the public health threat is high, as it is

in Alternative 4-3A.

7.4.4.8 Alternative 4-4A

Minimization of Exposure. This alternative will eliminate the present expo-

sure of the public through direct contact of the surface sediments and through

reduction in the site-specific bioaccumulation of the metal contaminants in

the area flora and fauna. This alternative is therefore rated high because it

protects public health.

Minimization of Chemical Release. Overall, this alternative reduces the

potential for contaminant migration from RASS 4. Therefore, this alternative

rates high under this evaluation criterion.
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Releases That Will Not Be Minimized. The only release that can be considered

under this category is a moderate potential for contaminated soils migration

during construction. Contamination will be left in place, however, a well

maintained cap should prevent further releases. This alternative is given a

moderate rating under this evaluation criteria.

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the con-

struction of the cap. Wind blown dust may be generated and exposure to the

workers and nearby residents may take place. Under this evaluation criterion

this alternative is rated moderate. S

Exposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will elim-

inate the present exposure of the public through the direct contact of the

surface soils and will eliminate the site specific bioaccumulation of the con-

taminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.

7.4.4.9 Alternative 4-4B 0

Minimization of Exposure. This alternative will eliminate the present expo-

sure of the public through direct contact of the surface sediments and through

reduction in the site-specific bioaccumulation of the metal contaminants in 0

the area flora and fauna. This alternative is therefore rated high because it

protects public health.

Minimization of Chemical Release. Overall, this alternative reduces the S

potential for contaminant migration from RASS 4. Therefore, this alternative

rates high under this evaluation criterion.
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Releases That Will Not Be Minimized. The only release that can be considered

under this category is a moderate potential for contaminated sediment migra-

tion during construction. Some contamination will be left in place, however,

a well maintained cap should prevent further releases. This alternative is

given a moderate rating under this evaluation criteria.

Exposure During Remedial Action. Normal construction hazards are expected

during the implementation of this alternative as well as a potential for

workers to come in contact with the contaminated sediment during the con-

struction of the cap. Wind blown dust may be generated and exposure to the

workers and nearby residents may take place. Under this evaluation criterion

this alternative is rated moderate.

Exposures After Remedial Action. After remedial action is completed no

significant further exposures are expected because this alternative will elim-

inate the present exposure of the public through the direct contact of the 0

surface sediments and will eliminate the site specific bioaccumulation of the

contaminants in aquatic flora and fauna. Based on these considerations this

alternative, under this category, rates high in protection of public health.

Summary Rating. The overall rating of the public health risk reduction for

this alternative is high.

7.4.4.10 Summary of Public Health Evaluation for RASS 4 I

'-..

A summary of the public health evaluation for potential RASS 4 remedial action

alternatives is presented in Table 7.25.

7.5 Cost Analysis

The detailed cost analysis consists of three steps: estimation of capital and

annual operating costs, present worth analysis, and sensitivity analysis

(USEPA 1985). The development of the conceptual level cost estimates are

based on the alternatives presented in section 7.
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Capital costs were generated by identifying all important facilities, equip-

ment, and construction features associated with each alternative. These major

items were quantified (Appendix A) and used in conjunction with the unit costs

presented in Table 7.26 to estimate the costs of each remedial alternative.

The cost estimates presented in this section are based on an estimate of first

quarter 1988 costs in -he San Francisco Bay area. The costs include

contractor profit and overhead. In addition, the following assumptions have

been made.

a. All required utilities will be readily available at the site.

b. Access to the site will be available.

c. Sufficient qualified labor is available.

d. Construction will be conducted in a normal fashion, i.e., 40 hour

work week, no scheduled shift work, and a twelve month construction year.

e. Additional land will be available, if required.

f. Taxes (local, state, and federal), purchase of heavy equipment, and

environmental permitting ft,: are excluded, except for an assumed disposal

tax/fee.

y. A contingency factor of 25 percent is added to all construction

costs.

h. Engineering and design, testing and services during construction are

included as an add on 15 percent.

i. Mobilization/demobilization are added at the rate of 10 percent of

construction costs.

j. Disposal in existing cost based on truck transport to a California

disposal site.

Operation and maintenance costs were developed for each remedial alternative.

Operation and maintenance costs are assumed to last 30 years unless otherwise

noted. An administrative cost is also included in the operation and mainte-

nance costs. This cost accommodates the cost of contracting for required

services.

Present worth analysis is used to evaluate the capital and operation and

maintenance costs that occur over different time periods of the remedial

7.284
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Table 7.26

Summary of Unit Costs

Item Description Unit of Measure Unit Cost($) 0

Dry Excavation (Class I) CY 5.00
Wet Excavation (Class I) CY 10.00
Dry Excavation CY 4.00
Wet Excavation CY 8.00
Site Grading SY 1.00
Site Revegetation SY 1.00
Backfilling with Clean Soil CY 23.00
Natural Soil Liner/Soil Cap SY 15.00
Natural Soil Liner/Cap Plus FML SY 39.00
Top Soil Cover CY 28.00
Class I Transportation CY(loose) 50.00

(Truck to California Site)
Class I Transportation CY(loose) 87.00

(Rail to Utah)
Class II Transportation CY(loose) 144.00

(Truck to California Site) ,4
Class III Transportation CY(loose) 15.00

(Truck to California Site)
Class III Transportation CY(loose) 10.00

(Truck to Site on NWS Concord)
Class I Disposal CY(loose) 239.00

(RCRA-California Site)
Class I Disposal CY(loose) 157.00

(Non-RCRA-California Site)
Class I Disposal CY(loose) 179.00

(RCRA-Utah Site)
Class I Disposal CY(loose) 100.00

(Non-RCRA-Utah Site)
Class II Disposal CY(loose) 124.00

(Existing Landfill)
Class III Disposal CY(loose) 20.00

(Existing Landfill)
Class I Disposal CY(loose) 30.00

(Monofill Construction)
Class II Disposal CY(loose) 24.00

(Monofill Construction) ,
Class III Disposal CY(loose) 18.00

(Monofill Construction)
Fencing LF 11.00
Wetland Restoration SY 3.00
Solidification/Stabilization CY(loose) 46.00

of Contaminated Soil
Soil Washing CY(bank) 200.00
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alternatives by discounting all future costs to present worth. This allows

the comparison of alternatives on the basis of a single total cost figure

representing the amount of money, that, if invested in the base year and

expended as needed, would be sufficient to cover all costs associated with

implementation of the remedial action. The present worth is a function of the

discount rate and the time period. A discount rate of 10 percent and time

period of 30 years are selected for the initial present worth analysis (USEPA

1985).

7.5.1 Presentation of Costs

7.5.1.1 Remedial Action Subsite 1. An itemized breakdown of the capital cost

for all alternatives is presented in Appendix B. An itemized breakout of

operation and maintenance costs is presented in Appendix C. Table 7.27 pre-

sents a summary of the capital, present worth of the operation and maintenance

cost, and total present worth cost of each alternative.

7.5.1.2 Remedial Action Subsite 2. An itemized breakdown of the capital cost

for all alternatives is presented in Appendix B. An itemized breakout of

operation and maintenance costs is presented in Appendix C. Table 7.28 pre-

sents a summary of the capital, present worth of the operation and maintenance

cost, and total present worth cost of each alternative.

7.5.1.3 Remedial Action Subsite 3. An itemized breakdown of the capital cost
for all alternatives is presented in Appendix B. An itemized breakout of

operation and maintenance costs is presented in Appendix C. Table 7.29 pre-

sents a summary of the capital, present worth of the operation and maintenance

cost, and total present worth cost of each alternative.

7.5.1.4 Remedial Action Subsite 4. An itemized breakdown of the capital cost

for all alternatives is presented in Appendix B. An itemized breakout of

operation and maintenance costs is presented in Appendix C. Table 7.30 pre-

sents a summary of the capital, present worth of the operation and maintenance

cost, and total present worth cost of each alternative.

7.286
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Table 7.27

Summary of Cost for RASS I

Capital Present Worth Total
Cost of O&M Cost Present Worth

Alternative (000$) (000$) (000$)

Alternative 1-1 51 142 193

Alternative 1-2 173 1,483 1,656

Alternative 1-3A 7,737 1,261 8,998

Alternative 1-3C 4,416 1,261 5,677

Alternative 1-3D 4,615 2,840 7,455

Alternative 1-3E 8,466 1,261 9,727

Alternative 1-3F 8,257 1,670 9,927

Present Worth based on 30-year project life at 10% discount rate.

Table 7.28

Summary of Cost for RASS 2

Capital Present Worth Total
Cost of O&M Cost Present Worth

Alternative (000$) (000$) (000$)

Alternative 2-1 19 142 161

Alternative 2-2 79 464 543

Alternative 2-3A 4,729 340 5,069

Alternative 2-3C 2,549 340 2,889

Alternative 2-3D 2,934 1,902 4,836

Alternative 2-3E 5,315 340 5,655

Alternative 2-3F 5,175 750 5,925

Present Worth based on 30-year project life at 10% discount rate.

I
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Table 7.29

Summary of Cost for RASS 3

Capital Present Worth Total
Cost of O&M Cost Present Worth

Alternative (000$) (000$) (000$)

Alternative 3-1 26 142 168

Alternative 3-2 201 453 654

Alternative 3-3A 2,335 301 2,636

Alternative 3-3C 1,780 301 2,081

Alternative 3-3D 1,884 1,878 3,762

Alternative 3-3E 2,760 301 3,061

Alternative 3-3F 2,667 705 3,372

Present Worth based on 30-year project life at 10% discount rate.

Table 7.30

Summary of Cost for RASS 4

Capital Present Worth Total
Cost of O&M Cost Present Worth

Alternative (000$) (000$) (000$) -

Alternative 4-1 8 142 150

Alternative 4-2 23 326 349

Alternative 4-3A 666 274 940

Alternative 4-3C 657 274 931

Alternative 4-3D 670 1,854 2,524

Alternative 4-3E 1,050 274 1,224

Alternative 4-3F 1,038 683 1,721 .

Alternative 4-4A 689 306 995

Alternative 4-4B 845 318 1,163

Present Worth based on 30-year project life at 10% discount rate.
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7.5.2 Sensitivity Analysis

A sensitivity analysis was performed to assess the effect that assumptions

associated with the design, implementation, operation, interest rate, and 0

effective life can have on the estimated costs of the alternatives. These

assumptions depend on the accuracy of the data developed during the investiga-

tion and on the prediction of the future performance of the remedial tech-

nology and are subject to varying degrees of uncertainty. Theoretically, the

sensitivity of the costs to these uncertainties can be evaluated by varying

the underlying assumptions and noting the effect on costs. It should be noted

that with the exception of the soil washing process, the technologies selected

for application at the various subsites on NWS Concord are demonstrated tech- 0

nologies with minimum cost uncertainty. On the otherhand, soil washing is a

new technology with a limited cost data base.
1

7.5.2.1 Discount Rate Sensitivity. EPA (1985) recommends that the primary

cost evaluation be conducted using a 10 percent discount rate. In addition,

EPA (1985) recommends that a sensitivity analysis using different discount

rates be performed to evaluate the impacts of changing discount rates on the .

relative cost ranking of the alternatives.

Sensitivity of the present worth of each alternative to changes in the

discount was evaluated ,,iing discount rates of 6, 8, 10, and 12 percent. The

results of this sensitivity analysis is summarized in Tables 7.31 through

7.34. For RASS's 1, 3, and 4, the cost ranking of individual alternatives was

unaffected by changes in the discount rate. For RASS 2, the cost ranking for

Alternatives 2-3A and 2-3D reversed between the 6 and 8 percent discount rate.

This results from the assumptions made concerning the operation of a monofill

on NWS Concord that is included in Alternative 2-3D (see section 7.5.2.2). If

the joint monofill assumption is made (section 7.5.2.2), the ranking change

would not occur. In addition, the absolute cost difference between the two

alternatives is less than 2 percent, which is considerably less than the S

accuracy of the estimate.

7.5.2.2 Disposal Cost Sensitivity. The cost of alternatives using existing

landfills for disposal of contaminated materials is subject to a variety of

7.289 € .
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Table 7.31

Summary of Present Worth for RASS 1

Alternative *6 8 10 12

Alternative 1-1 258 220 193 172

Alternative 1-2 2,068 1,833 1,656 1,517

Alternative 1-3A 9,356 9,152 8,998 8,878

Alternative 1-3C 6,035 5,831 5,677 5,557

Alternative 1-3D 8,519 7,907 7,455 7,110

Alternative 1-3E 10,085 9,881 9,727 9,607

Alternative 1-3F 10,462 10,156 9,927 9,750

*Discount rate

Table 7.32

Summary of Present Worth for RASS 2

Alternative *6 8 10 12

Alternative 2-1 226 188 161 140

Alternative 2-2 680 602 543 497

Alternative 2-3A 5,175 5,114 5,069 5,034

Alternative 2-3C 2,995 2,934 2,889 2,854

Alternative 2-3D 5,648 5,180 4,836 4,577

Alternative 2-3E 5,761 5,700 5,655 5,620

Alternative 2-3F 6,211 6,047 5,925 5,833

*Discount rate
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Table 7.33

Summary of Present Worth for RASS 3

Alternative *6 8 10 12

Alternative 3-1 233 195 168 147

Alternative 3-2 784 710 654 611

Alternative 3-3A 2,725 2,675 2,636 2,606

Alternative 3-3C 2,170 2,120 2,081 2,051

Alternative 3-3D 4,559 4,099 3,762 3,507

Alternative 3-3E 3,150 3,100 3,061 3,031

Alternative 3-3F 3,637 3,485 3,372 3,286

*Discount rate

Table 7.34

Summary of Present Worth for RASS 4

Alternative *6 8 10 12

Alternative 4-1 215 177 150 129

Alternative 4-2 446 391 349 317

Alternative 4-3A 1,019 974 940 913

Alternative 4-3C 1,010 965 931 904 -

Alternative 4-3D 3,312 2,858 2 ,Sk4  2,273

Alternative 4-3E 1,403 1,358 1,224 1,297 r
Alternative 4-3F 1,981 1,832 1,721 1,637

Alternative 4-4A 1,088 1,035 995 964

Alternative 4-4B 1,260 1,205 1,163 1,130

*Discount rate
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cost uncertainties. These include transportation costs and existing facility

disposal costs, monofill operation cost, and taxes and fees.

Transportation and Disposal Costs. The primary cost analysis assumes the use

of truck transport to currently operating Class I facilities (Kettleman Hills

and/or Imperial Valley) located in California. The transportation cost, based

on personal communication with several sales representatives of major disposal

disposal operations is estimated to be approximately $40. per ton. Competi-

tive pressures between firms tend to have more effect on the transportation

cost than the absolute distance between the remedial action site and the dis-

posal facility.

Transportation by truck or rail to a landfill in Utah is also considered as an

alternative. The transportation cost to Utah is estimated to be $115. and

$70. per ton by truck and rail, respectively. These higher transportation

costs are offset by a lower total disposal cost. Analysis of the total trans-

portation and disposal costs for the various options is presented in

Table 7.35.

Personal communications with sale representatives of major waste disposal

firms indicate that substantial discounts, up to 15 percent, may be given for

materials of the type and quantity that would be generated by the NWS Concord

remedial actions. Assuming such a discount, the costs of alternatives

incorporating disposal in existing Class I landfill would be reduced accord-

ingly. Table 7.36 presents an analysis of the impact of disposal cost

discounting on the cost of remediation.

Monofill Operation Cost. Operation of a monofill on NWS Concord for disposal

of treated contaminated materials is an alternative. Because each RASS is

evaluated independently, the total cost of remediation for all RASS's cannot

be obtained by summation of the individual RASS costs for each alternative.

There is some economy of scale for each alternative and significant economies

of scale for those alternatives incorporating construction and operation of a

monofill on NWS Concord. Of particular impact is the reduction of the annual

operating cost for the monofill. Since the cost of operating a large landfill

is essentially the same as a smaller landfill, the analysis indicates that if
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Table 7.35

Summary of Transportation and Disposal Cost Options 1, 2

TRANSPORT-DISPOSAL OPTION
TRUCK- TRUCK- RAIL- INTERMODAL-

COST ELEMENT CALIFORNIA UTAH UTAH UTAH

CLASS I RCRA WASTE

Disposal Cost 100. 140. 140. 140.

County Tax (10%) 10. -- -- --

State Disposal Tax 36. 3. 3. 3.

Superfund Tax 45. -- -- --

Transportation Cost 40. 115. 70. 100.

Total 231. 258. 213. 243.

CLASS I NON-RCRA

Disposal Cost 100. 80. 80. 80. S

County Tax (10%) 10. -- -- --

State Disposal Tax 10. - .....

I Superfund Tax 6. -- -- --

Transportation Cost 40. 115. 70. 100.

Total 166. 195. 150. 180. .

1All Cost in $/ton.
2Taxes and fees subject to change.

Table 7.36

Cost Sensitivity of Disposal Options to Discount on Disposal Cost

Current Estimate Assuming
Estimate 15% Disposal Discount Percent Cost

Alternative (000$) (000$) Reduction

1-3A 7,737 6,785 12

2-3A 4,729 4,154 12 .

3-3A 2,335 2,132 9

4-3A 666 606 9

%2
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all of the RASS's are considered together, the present worth of operating the

landfill is approximately one-fourth the cost of considering the RASS's

separately. Table 7.37 presents an analysis of the monofill operation

assumption.

Taxes and Fees. A significant portion (21 percent) of the disposal cost

assumed for the cost evaluation is taxes and fees to the State and county

governments. An unresolved issue is the payment of such taxes and fees by the

Federal government. This item has a significant impact on the cost of alter-

natives incorporating disposal in existing Class I landfills. Table 7.35

presents the impacts of these taxes and fees on the cost of disposal in exist-

ing landfills. Other taxes and fees (generator, treater, disposal facility

operator) are not included in the cost estimates. Of particular importance is

a prospective $100,000. per year disposal facility tax (fee) that could be

applied to any monofills constructed on NWS Concord. This issue remains

unresolved.

7.5.2.3 Area of Cleanup Sensitivity. For the conditions found on the four

RASS's evaluated in this FS, the cost of remediation is a primarily a function

of the area selected for active remediation. Although there may be some

limited economies of scale, the major driving costs are linearly related to

the area of cleanup. Plate 7.1 illustrates the cost of each alternative as a

function of the area of cleanup.

Using this approximation of remediation cost per acre, Table 7.38 presents a

comparison of the remediation costs for the selected criteria with the

remediation costs associated with criteria other than those selected for each

RASS.

7.6 Summary of Detailed Evaluation

A summary of the detailed evaluation for the remedial action alternatives for

RASS 1, RASS 2, RASS 3, and RASS 4 is presented in Tables 7.39 through 7.42.
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Table 7.38
I

Sensitivity of Remediation Cost to Clean Up Criteria

EXCEEDING BARREN AREA OF STAT.> STAT.SIGN. SELECTED

RASS/ALTERNATIVE TTLC/STLC AREA CONT. REM.REF. BIOACC. CRITERIA
..............................................................................

RASS 1 (15.40) (1.03) (32.04) (19.24) (29.51) (9.03)

Alternative 1-1 0.17 0.16 0.19 0.18 0.19 0.16
1-2 2.58 0.19 5.34 3.22 4.92 1.52
1-3A 14.87 0.85 31.11 18.62 28.64 8.65
1-3C 9.13 0.77 18.82 11.37 17.34 5.43

1-30 11.09 2.45 21.09 13.39 19.57 7.26
1-3E 15.95 1.16 33.07 19.90 30.46 9.39

1-3F 15.89 1.61 32.43 19.71 29.92 9.56

RASS 2 (3.75) (1.23) (5.11) (2.44) (2.40) (4.17)

Alternative 2-1 0.16 0.16 0.16 0.16 0.16 0.16

2-2 0.65 0.23 0.87 0.43 0.42 0.71
2-3A 3.50 1.04 4.83 2.22 2.18 3.91

2-3C 2.35 0.89 3.14 1.59 1.57 2.60
2-31 4.08 2.57 4.90 3.30 3.27 4.34
2-3E 3.96 1.36 5.36 2.61 2.57 4.39
2-3F 4.31 1.81 5.66 3.01 2.97 4.73

RASS 3 (1.92) -- (5.67) (4.58) (3.77) (4.66)

Alternative 3-1 0.16 -- 0.16 0.16 0.16 0.16

3-2 0.34 -- 0.96 0.78 0.65 0.80
3-3A 1.71 -- 5.37 4.31 3.52 4.39
3-3C 1.29 -- 3.47 2.84 2.36 2.88

3-3D 2.98 -- 5.24 4.58 4.10 4.63

3-3E 2.07 -- 5.93 4.81 3.98 4.89

3-3F 2.49 -- 6.22 5.14 4.33 5.22

RASS 4 (0.56) -- (1.41) (0.19) (0.08) (0.87)

Alternative 4-1 0.16 -- 0.16 0.15 0.15 0.16

4-2 0.12 -- 0.26 0.05 0.04 0.17
4-3A 0.39 -- 1.22 0.03 -0.08 0.69

4-3C 0.50 -- 0.99 0.28 0.22 0.68
4-3D 2.17 -- 2.68 1.94 1.88 2.35
4-3E 0.68 -- 1.55 0.29 0.18 0.99
4-3F 1.14 m 1.98 0.77 0.66 1.45
4-4A 0.72 -- 0.62 0.76 0.77 0.68

4-48 0.98 -- 1.09 0.93 0.92 1.02
-----------------------------------------------------------------------------

Costs are in millions of dollars present worth rounded to nearest 10,000.

Area of remediation in acres.
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8.0 RANKING AND SELECTION OF REMEDIAL ALTERNATIVES

This section presents a summary of the detailed evaluation of the remedial

action alternatives in terms of the remedial technologies included in the

alternatives; costs; and various evaluation criteria; including public health,

environmental, technical, institutional, and other concerns. The advantages

and disadvantages of each remedial alternative are discussed and the alterna-

tives are ranked for each of the four sub-areas.

8.1 Summary of Remedial Technologies and Alternatives

Tables 8.1 through 8.4 summarize the remedial technologies that are included

in each of the remedial alternatives for each RASS. These tables show the

technologies that are common to the alternatives and those that are unique.

8.2 Ranking of Alternatives

8.2.1 Remedial Action Subsite 1

•0
Table 8.5 presents a summary comparison of the detailed evaluation of remedial

alternatives for RASS 1, based on the detailed discussions presented in Sec-

tion 7.0. The following discusses the advantages and disadvantages of each

alternative and presents the ranking of the alternatives.

8.2.1.1 Alternative 1-1: No Action

The major advantage of the no action alternative is its lowest total cost.

The disadvantages include: continued migration of contaminated soils contain- ,,

ing high levels of arsenic, cadmium, copper, lead, and zinc into the remainder

of RASS 1 and high potential for continued bioaccumulation and toxic effects %

on aquatic and wetland biota, including endangered species.

8.2.1.2 Alternative 1-2: Environmental Monitoring

The major advantages of this alternative are a relatively low total cost and

the ability to document the impacts associated with continued exposure of

8.1
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wetland biota to levels of arsenic and heavy metals and migration of contami-

nation. The disadvantages include: continued migration of contaminated soils

containing high levels of arsenic, cadmium, lead, and zinc into the remainder

of RASS 1 and high potential for continued bioaccumulation and toxic effects 2.

on aquatic and wetland biota, including endangered species.

8.2.1.3 Alternative 1-3A: Excavation/Disposal in Existing Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; use of

existing land disposal facilities, where the regulatory structure is in place

to ensure that the materials are disposed of in an environmentally acceptable

manner; and restoration of 9.03 acres of wetland as habitat for endangered

species. The disadvantages include: high cost; increased safety problems

associated with the transportation of large quantities of contaminated mate-

rials through populated areas; short term impacts on the wetland areas inhab-

ited by endangered species; and consumption of existing landfill space that

may be more efficiently used for higher pricrity and more hazardous materials.

Because of environmental concerns, approximately 23.01 acres of contaminated

soil is not removed.

8.2.1.4 Alternative 1-3C: Excavation/Immobilization/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage -

of contamination from the RASS, using proven and effective technology; immobi-

lization of the arsenic and heavy metals in the excavated soils using chemical

solidification technology; use of existing land disposal facilities, where the

regulatory structure is in place to ensure that the materials are disposed of

in an environmentally acceptable manner; and restoration of 9.03 acres of "

wetland as habitat for endangered species. This alternative uses a technology

that significantly reduces the toxicity or mobility of the contaminants, as

preferred by CERCLA (Section 121(b)(1)). The disadvantages include: rela-

tively high cost, increased safety problems associated with the transportation

of large quantities of materials through populated areas; short term impacts

8.9



on wetland areas inhabited by endangered species; increase in waste volume

resulting from the chemical solidification process; conceras over the long 4:,

term durability of the solidified soils, especially in a Class III landfill

environment; concerns over the stabilization of arsenic; and consumption of

existing landfill space that may be more efficiently used for higher priority

and more hazardous materials. Because of environmental concerns, approxi-

mately 23.01 acres of contaminated soils is not removed.

8.2.1.5 Alternative 1-3D: Excavation/Immobilization/Disposal in a Monofill

Located on NWS Concord

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; immo-

bilization of the arsenic and heavy metals in the excavated soils using chem-

ical solidification technology; reduction of transportation costs and

associated safety concerns by disposing of solidified/stabilized materials in

a monofill located on NWS Concord; and restoration of 9.03 acres of wetland as

habitat for endangered species. This alternative uses a technology that sig-

nificantly reduces the toxicity or mobility of the contaminants, as preferred

by CERCLA (Section 121(b)(1l). The disadvantages include: relatively high

cost; short term impacts on wetland areas inhabited by endangered species;

concerns over the long term durability of solidified/stabilized materials,

although to a lesser extent than in Alternative 1-3C, i.e., the treated soils

are not exposed to an acidic Class III environment; increased volume of wastes

resulting from the solidification process; concerns over the stabilization of

arsenic; loss of alternative use on land required for the monofill; and long

term operation requirements of the monofill. Because of environmental con-

cerns, approximately 23.01 acres of contaminated soil is not removed. Approx-

imately 13 acres of land are required for the monofill.

8.2.1.6 Alternative 1-3E: Excavation/Soil Washing!Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology;

8.10
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removing arsenic and heavy metals from the excavated soils and concentrating

them in a smaller volume using chemical soil washing technology; use of exist-

ing land disposal facilities, where the regulato-y structure is in place to

ensure that the materials are disposed of in environmentally acceptable man-

ner; and restoration of 9.03 acres of wetland as habitat for endangered spe-

cies. This alternative uses a technology that significantly reduces the

volume of the hazardous substances, as preferred by CERCLA (Section 121(b)

(M)). The disadvantages include: high cost, safety problems associated with

the transportation of large quantities of materials through populated areas,

short term impacts on the wetland areas inhabited by endangered species, con-

sumption of existing landfill space, disposal of sludges generated by the soil

washing process, and use of a relatively unproven technology, requiring exten-

sive laboratory and pilot scale testing. Because of environmental concerns,

approximately 23.01 acres of contaminated soil is not removed.
•S

8.2.1.7 Alternative 1-3F: Excavation/Soil Washing/Disposal in a Monofill

Located on NWS Concord
w

The advantages of this alternative include the removal of a large percentage

CI of contamination from the RASS, using proven and effective technology; remov-

ing the arsenic and heavy metals from the excavated soils and concentrating

them in a smaller volume using chemical soil washing technology; reduction of

transportation costs and associated safety concerns by disposing of elcontam-

inated materials in a monofill located on NWS Concord; and restoration of

9.03 acres of wetland as habitat for endangered species. This alternative

uses a technology that significantly reduces the volume of the hazardous sub-

stances, as preferred by CERCLA (Section 121(b)(1)). The disadvantages

include: high cost, short term impacts on the wetland areas inhabited by

endangered species, use of a relatively unproven technology for treatment of

the contaminated soils, potential safety problems associated with the trans-

port of residual sludges to existing landfills, loss of alternative use on

land required for the monofill, and requirement for long term operation of a

monofill on NWS Concord. Because of environmental concerns, approximately

23.01 acres of contaminated soil is not removed. Approximately 12 acres of

land are required for the monofill.

8.11
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8.2.1.8 Summary of Alternative Ranking for RASS 1

Based on the above discussions, the detailed evaluations presented in Sec-

tion 7, and the conclusion that there is a need for action on RASS 1, all the

alternatives were compared and ranked as follows.

First Alternative. Alternative 1-3C. Alternative 1-3C (Excavation/

Immobilization/Disposal in an Existing Landfill) is considered as the most

favorable alternative. Removal of the contaminated soils and sediments from

the RASS and treating the soils with a solidification/stabilization process is

more reliable than the no action or environmental monitoring alternatives with

respect to elimination of migration of metals and long term reduction of the

public health and environmental risk.

Among the removal alternatives considered, Alternative 1-3C is the least cost

alternative. The next higher alternative cost (Alternative 1-3D) is slightly

higher in cost, because of the long term commitment to operation of a monofill

on the NWS Concord.

Disposal of the solidified/stabilized materials in an existing Class III land- = -

fill will require approval of State regulatory agencies. As an alternative to

disposal in a Class III landfill, the treated soils could be transported to a

Class I facility. Classification of the treated soils will depend on the

outcome of laboratory and pilot scale testing. Alternative 1-3C uses a

Section 121(b)(1) preferred technology and includes a wetland restoration

element.

Second Alternative. Alternative 1-3A (Excavation/Disposal at Existing

Landfill/Restoration) is considered as the second alternative. A primary con-

sideration in evaluation of Alternative 1-3A is its high present worth and the

transport of large quantities of Class I materials over public roadways.

Although the transport considerations could be largely minimized through the

use of rail transport, costs are higher than those associated with Alterna-

tives 1-3C or 1-3D. However, competitive bidding processes could reduce the

cost of this alternative by approximately twelve percent which makes this
I

alternative more competitive with Alternative 1-3D. Another consideration in

8.12

," " "'. '' '" "," ,



ranking this alternative was the institutional concern over the consumption of

Class I landfill space that can be utilized for higher priority waste mate-

rials. State regulatory personnel have expressed concern over the use of

existing landfills for this purpose. Alternative 1-3A does not use a Sec-

tion 121(b)(1) preferred technology; however, this alternative includes a wet-

land restoration element. Implementation of Alternative 1-3A does not require

long term operation and maintenance of a landfill.

Third Alternative. Alternative 1-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord/Restoration) is considered as the third preferred

alternative. This alternative is comparable to Alternative 1-3C except that

it requires construction of a monofill on NWS Concord. Although the

solidification/stabilization of the soils would limit the mobility of the

arsenic and heavy metals, because of geological considerations and uncertain-

ties over the long term stability of solidified/stabilized soils, the monofill

would be constructed and operated to Class I engineering standards, thus

increasing the cost of this alternative. However, siting studies at NWS Con-

cord have revealed that no sites meet the California siting requirements for a

Class I landfill. Allocation of approximately 13 acres on NWS Concord for use

as the monofill site would be required. Alternative 1-3D uses a Sec-

tion 121(b)(1) preferred technology and includes a wetland restoration

element. Monofill construction and operation requires long term operation and

maintenance.

Fourth Alternative. Alternatives 1-3E (Excavation/Soil Washing/Disposal at

Existing Landfills/Restoration) and 1-3F (Excavation/Soil Washing/Disposal at

Monofills on NWS Concord/Restoration) are considered jointly as the fourth

alternative. Primary considerations in ranking these alternatives were the

high cost and relative unproven soil washing technology upon which both

depend. Alternatives 1-3E and 1-3F use a Section 121(b)(1) preferred tech- r

nology and include a wetland restoration element.

Fifth Alternative. Alternative 1-2 (Environmental Monitoring) is ranked fifth

and is preferred over the no action alternative. The soils and sediments

found on RASS I have been contaminated with high concentrations of arsenic and

heavy metals. Bioaccumulation and migration of contaminants have been

8.13



documented. Although the removal alternatives provide significantly greater

protection of the public health and environment, an absolute minimal response

would include implementation of an environmental monitoring program.

Sixth Alternative. Alternative 1-1 (No Action) is ranked last because of the

reasons described by Lee et al. (1986,1988). The no action alternative is

considered to be an unacceptable approach to deal with the existing public

health and environmental concerns.

8.2.2 Remedial Action Subsite 2

Table 8.6 presents a summary comparison of the detailed evaluation of remedial

alternatives for RASS 2, based on the detailed discussions presented in Sec-

tion 7.0. The following discusses the advantages and disadvantages of each

alternative and presents the ranking of the alternatives.

8.2.2.1 Alternative 2-1: No Action

The major advantage of the no action alternative is its lowest total cost. --

The disadvantages include: continued migration of contaminated soils contain-

ing high levels of cadmium, lead, and zinc into the remainder of RASS 2 and

high potential for continued bioaccumulation and toxic effects on upland,

aquatic, and wetland biota, including endangered species.

8.2.2.2 Alternative 2-2: Environmental Monitoring

The major advantages of this alternative are the ability to document the

impacts associated with continued exposure of wetland biota to levels of heavy

metals and migration of contamination and a comparatively low total cost. The

disadvantages include: continued migration of contaminated soils containing

high levels of cadmium, lead, and zinc into the remainder of RASS 2 and high

potential for continued bioaccumulation and toxic effects on upland, aquatic,

and wetland biota, including endangered species.
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8.2.2.3 Alternative 2-3A: Excavation/Disposal in Existing Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; use of

existing land disposal facilities, where the regulatory structure is in place

to ensure that the materials are disposed of in an environmentally acceptable

manner; and restoration of 4.17 acres of wetland as habitat for endangered

species. The disadvantages include: high cost; increased safety problems

associated with the transportation of large quantities of contaminated mate-

rials through populated areas; short term impacts on the wetland areas inhab-

ited by endangered species; and consumption of existing landfill space that

may be more efficiently used for higher priority waste materials. Because of

environmental concerns, 0.94 acres of contaminated soils are not removed.

8.2.2.4 Alternative 2-3C: E:cavation/Immobilization/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; immobi-

lization of the arsenic and heavy metals in the excavated soils using chemical

solidification technology; use of existing land disposal facilities, where the

regulatory structure is in place to ensure that the materials are disposed of

in an environmentally acceptable manner, and restoration of 4.14 acres of wet-

land as habitat for endangered species. This alternative uses a technology

that significantly reduces the toxicity or mobility of the contaminants, as

preferred by CERCLA (Section 121(b)(1)). The disadvantages include: rela-

tively high cost; increased safety problems associated with the transportation

of large quantities of materials through populated areas; short term impacts

on wetland areas inhabited by endangered species; increase in waste volume

resulting from the chemical solidification process; concerns over the long

term durability of the solidified soils, especially in a Class III environ-

ment; and consumption of existing landfill space. Because of environmental

concerns, 0.94 acres of contaminated soils are not removed.
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8.2.2.5 Alternative 2-3D: Excavation/Immobilization/Disposal in a Monofill

Located on NWS Concord

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; immobi-

lization of the arsenic and heavy metals in the excavated soils using chemical

solidification technology; reduction of transportation costs and associated

safety concerns by disposing of solidified/stabilized materials in a monofill

located on NWS Concord, and restoration of 4.14 acres of wetland habitat for

endangered species. This alternative uses a technology that significantly

reduces the toxicity or mobility of the contaminants, as preferred by CERCLA

(Section 121(b)(1)). The disadvantages include: relatively high cost; short

term impacts on the wetland areas inhabited by endangered species; concerns

over the long term durability of solidified/stabilized materials; although to

a lesser extent than Alternative 2-3C, i.e., the treated soils are not exposed

to an acidic Class III environment; increased volume of wastes resulting from

the solidification process; loss of alternative use on land required by the

monofill; and long term operation requirements of the monofill. Approximately

11 acres of land are required for the monofill. Because of environmental con-

cerns, 0.94 acres of contaminated soil are not removed.

8.2.2.6 PIternprive 2-3E: Eyravation/oil. Washing/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing heavy metals from the excavated soils and concentrating them !it a smaller
0volume using chemical soil washing technology; use of existing land disposal

facilities, where the regulatory structure is in place to ensure that the

materials are disposed of in environmentally acceptable manner, and restora-

tion of 4.17 acres of wetland habitat for endangered species. This alterna-

tive uses a technology that significantly reduces the volume of the hazardous 5

substances, as preferred by CERCLA (Section 121(b)(1)). The disadvantages

include: high cost, safety problems associated with the transportation of

large quantities of materials through populated areas, short term impacts on

wetland areas inhabited by endangered species, consumption of existing

8.19
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landfill space, disposal of sludges generated by the soil washing process, and

use of a relatively unproven technology, requiring extensive laboratory and V

pilot scale testing. Because of environmental concerns, 0.94 acres of con-

taminated soil is not removed.

8.2.2.7 Alternative 2-3F: Excavation/Soil Washing/Disposal in a Monofill

Located on NWS Concord

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing the arsenic and heavy metals from the excavated soils and concentrating

them in a smaller volume using chemical soil washing technology; reduction of

transportation costs and associated safety concerns by disposing of decontam-

inated materials in a monofill located on NWS Concord, and restoration of

4.17 acres of wetland as habitat for endangered species. Because of environ-

mental concerns, 0.94 acres of contaminated soil are not removed. This alter-

native uses a technology that significantly reduces the volume of the

hazardous substances, as preferred by CERCLA (Section 121(b)(1)). The disad-

vantages include: high cost, short term impacts on wetland areas inhabited by

endangered species, use of a relatively unproven technology for treatment of

the contaminated soils, potential safety problems associated with the trans-

port of residual sludges to existing landfills, loss of alternative use on

land required for the monofill, and requirement for long term operation of a

monofill on NWS Concord. Approximately 10 acres of land are required for the

monofill.

8.2.2.8 Summary of Alternative Ranking for RASS 2

Based on the above discussions, the detailed evaluations presented in Sec-

tion 7, and the conclusion that there is a need for action of RASS 2, all the

alternatives were compared and ranked as follows.

First Alternative. Alternative 2-3C. Alternative 2-3C (Excavation/

Immobilization/Disposal in an Existing Landfill) is considered as the most

favorable alternative. Removal of the contaminated soils and sediments from

#-he RASS and treating the soils with a solidification/stabilization process is

8.20
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more reliable .an the no action or environmental monitoring alternatives with

respect to elimination of migration of metals and long term reduction of the

public health and environmental risk. ,."

Among the removal alternatives considered, Alternative 2-3C is the least cost '
alternative. The next higher cost alternative (Alternative 2-3D) is higher in

cost, because of the long term commitment to operation of a monofill on the

NWS Concord.

Disposal of the solidified/stabilized materials in an existing Class III land-

fill will require approval of State regulatory agencies. As an alternative to

disposal in a Class III landfill, the treated soils could be transported to a S

Class I facility. Classification of the treated soils will depend on the out- 4
come of laboratory and pilot scale testing. Alternative 2-3C uses a Sec-

tion 121(b)(1) preferred technology and includes a wetland restoration

element. 0

I -

Second Alternative. Alternative 2-3A (Excavation/Disposal at Existing

Landfills/Restoration) is considered as the second alternative. A primary

V consideration in evaluation of Alternative 2-3A is its high present worth and

the transport of large quantities of Class I materials over public roadways.

Although the transport considerations would be largely minimized through the

use of rail transport, costs are considerably higher than those associated

with Alternatives 2-3C or 2-3D. However, competitive bidding processes could 0

reduce the cost of this alternative by approximately twelve percent which

makes it less costly than Alternative 2-3D. Another consideration in ranking

this alternative is the institutional concern over the consumption of Class I

iandfill space that can be utilized for higher priority waste materials. •

State regulatory personnel have expressed concern over the use of existing

landfills for this purpose. Alternative 2-3A does not use a Section 121(b)(1)

preferred technology; however, it does include z wetland restoration element.

Implementation of Alternative 2-3A does not require long term operation of a

landfill.

Third Alternative. Alternative 2-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord/Restoration) is considered as the third preferred

I
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alternative. This alternative is comparable to Alternative 2-3C except that

it requires construction of a monofill on NWS Concord. Although the

solidification/stabilization of the soils would limit the mobility of the ,

arsenic and heavy metals, because of geological considerations and uncertain-

ties over the long term stability of solidified/stabilized soils, the monofill

would be constructed and operated to Class I engineering standards, thus

increasing the cost of this alternative. Allocation of approximately 10 acres

on NWS Concord for use as the monofill site would be required. Alterna-

tive 2-3D uses a Section 121(b)(1) preferred technology and includes a wetland

restcration element. Monofill construction and maintenance requires long term

operation and maintenance.

Fourth Alternative. Alternatives 2-3E (Excavation/Soil Washing/Disposal at

Existing Landfills/Restoration) and 2-3F (Excavation/Soil Washing/Disposal At

Monofill on NWS Concord/Restoration) are considered jointly as the fourth

alternative. Primary considerations in ranking these alternatives were the

high cost and relatively unproven soil washing technology upon which both

depend. Alternatives 2-3E and 2-3F use a Section 121(b)(1) preferred tech-

nology and includes a wetland restoration element.

Fifth Alternative. Alternative 2-2 (Environmental Monitoring) is ranked fifth

and is preferred over the no action alternative. The soils and sediments

found on RASS 2 have been contaminated with high concentrations of heavy

metals. Bioaccumulation and migration of contaminants have been documented.

Although the removal alternatives provide significantly greater protection of

the public health and environment, an absolute minimal response would include

implementation of an environmental monitoring program. The no action alterna-

tive is considered to be an unacceptable approach to deal with the existing

public health and environmental concerns.

Sixth Alternative. Alternative 2-1 (No Action) is ranked last because of the

reasons described by Lee et al. (1986, 1988).

8.2.3 Remedial Action Subsite 3
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Table 8.7 presents a summary comparison of the detailed evaluation of remedial

alternatives for RASS 3, based on the detailed discussions presented in Sec-

tion 7.0. The following discusses the advantages and disadvantages of each

alternative and presents the ranking of the alternatives.

8.2.3.1 Alternative 3-1: No Action

The major advantage of the no action alternative is its lowest total cost.

The disadvantages include: continued migration of contaminated soils contain-

ing high levels of cadmium, lead, and zinc into the remainder of RASS 3 and

potentially into RASS I and RASS 2 and high potential for continued bioaccumu-

lation and toxic effects on aquatic and wetland biota, including endangered

species.

8.2.3.2 Alternative 3-2: Environmental Monitoring

The major advantages of this alternative are the ability to document the

impacts associated with continued exposure of wetland biota to levels of heavy

metals and migration of contamination and a comparatively low total cost. The

0 disadvantages include: continued migration of contaminated soils containing

high levels of cadmium, lead, and zinc into the remainder of RASS 3 and

potentially onto RASS 1 and RASS 2 and high potential for continued bioaccumu-

lation and toxic effects on aquatic and wetland biota, including endangered

species.

8.2.3.3 Alternative 3-3A: Excavation/Disposal in Existing Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; use of

existing land disposal facilities, where the regulatory structure is in place

to ensure that the materials are disposed of in an environmentally acceptable

manner; and reduced migration of contaminants into RASS 1 and RASS 2, which

are wetland habitat for endangered species. The disadvantages include: high

cost; increased safety problems associated with the transportation of large

quantities of contaminated materials through populated areas; short term

PAX
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A

impacts on the wetland areas; and consumption of existing landfill space that

Smay be more efficiently used for higher priority waste materials.

8.2.3.4 Alternative 3-3C: Excavation/Immobilization/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology;

immobilization of the heavy metals in the excavated soils using chemical

solidification technology; and use of existing land disposal facilities, where

the regulatory structure is in place to ensure that the materials are disposed

of in an environmentally acceptable manner. This alternative uses - t'h- •

nology that significantly reduces the toxicity or mobility of the contami-

nants, as preferred by CERCLA (Section 121(b)(1)). The disadvantages include:

relatively high cost; increased safety problems associated with the transpor-

tation of large quantities of materials through populated areas; short term 0

impacts on wetland areas; increase in waste volume resulting from the chemical

solidification process; concerns about the long term durability of the solid-

ified soils, especially in a Class III environment; and consumption of exist-

ing landfill space. •

8.2.3.5 Alternative 3-3D: Excavation/Immobilization/Disposal in a Monofill

Located on NWS Concord

0

The advantages of this alternative include the removal of a large percentage 9

of contamination from the RASS, using proven and effective technology; immobi- (
lization of heavy metals in the excavated soils using chemical solidification

technology; and reduction of transportation costs and associated safety con- S

cerns by disposing of solidified/stabilized materials in a monofill located on

NWS Concord. This alternative uses a technology that significantly reduces %.

the toxicity or mobility of the contaminants, as preferred by CERCLA (Sec-

tion 121(b)(1)). The disadvantages include: relatively high cost; short term

impacts on the wetland areas; concerns over the long term durability of

solidified/stabilized materials, although to a lesser extent than Alterna-

tive 3-3C, i.e., the treated soils are not exposed to an acidic Class III

environment; increased volume of wastes resulting from the solidification 5
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process; loss of alternative use on land required by the monofill; and long

term operation requirements of the monofill. Approximately 11 acres of land 9A,

are required for the monofill.

8.2.3.6 Alternative 3-3E: Excavation/Soil Washing/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing heavy metals from the excavated soils and concentrating them in a smaller

volume using chemical soil washing technology; and use of existing land dis-

posal facilities, where the regulatory structure is in place to ensure that

the materials are disposed of in environmentally acceptable manner. This

alternative uses a technology that significantly reduces the volume of the

hazardous substances, as preferred by CERCLA (Section 121(b)(1)). The

disadvantages include: high cost, safety problems associated with the trans-

portation of large quantities of materials through populated areas, short term

impacts on wetland areas, consumption of existing landfill space, disposal of

sludges generated by the soil washing process, and use of a relatively

unproven technology, requiring extensive laboratory and pilot scale testing.

8.2.3.7 Alternative 3-3F: Excavation/Soil Washing/Disposal in a Monofill

Located on NWS Concord

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing heavy metals from the excavated soils and concentrating them in a smaller

volume using chemical soil washing technology; and reduction of transportation

costs and associated safety concerns by disposing of decontaminated materials

in a monofill located on NWS Concord. This alternative uses a technology that

significantly reduces the volume of the hazardous substances, as preferred by

CERCLA (Section 121(b)(1)). The disadvantages include: high cost, short term

impacts on the wetland areas, use of a relatively unproven technology for

treatment of the contaminated soils, potential safety problems associated with

the transport of residual sludges to existing landfills, loss of alternative

use on land required by the monofill, and requirement for long term operation

8.28
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of a monofill on NWS Concord. Approximately 10 acres of land are required for

~ the monofill.

8.2.3.8 Summary of Alternative Ranking for RASS 3 0

Based on the above discussions, the detailed evaluations presented in Sec-

tion 7, and the conclusion that there is a need for action on RASS 3, all the

alternatives were compared and ranked as follows.

First Alternative. Alternative 3-3C (Excavation/Immobilization/Disposal in an

Existing Landfill) is considered as the most favorable alternative. Removal

of the contaminated soils and sediments from the RASS and treating the soils

with a solidification/stabilization process is more reliable than the no

action or environmental monitoring alternatives with respect to elimination of

migration of metals and long term reduction of the public health and environ-

mental risk.

Among the removal alternatives considered, Alternative 3-3C is the least cost

alternative. The next higher cost alternative (Alternative 3-3A) is slightly

6 higher in cost.

Disposal of the solidified/stabilized materials in an existing Class III

landfill will require approval of State regulatory agencies. As an alterna-

tive, the treated materials could be transported to a Class I facility.

Classification of the treated soils will depend on the outcome of laboratory

and pilot scale testing. Alternative 3-3C uses a Section 121(b)(1) preferred

technology.

Second Alternative. Alternative 3-3A (Excavation/Disposal at Existing

Landfills/Restoration) is considered as the second alternative. A primary

consideration in evaluation of Alternative 3-3A is its higher present worth

than Alternative 3-3C and the transport of large quantities of Class I mate- 0

rials over public roadways. However, competitive bidding processes could

reduce the cost of this alternative by approximately nine percent making this

alternative only slightly higher in cost than Alternative 3-3C. Another con-

siderat ion in ranking this alternative was the institutional concern over the•
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consumption of Class I landfill space that can be utilized for higher priority

waste materials. State regulatory personnel have expressed concern over the

use of existing landfills for this purpose. Alternative 3-3A does not use a

Section 121(b)(1) preferred technology.

Third Alternative. Alternative 3-3D (Excavation/Immobilization/Disposal at

Monofill NWS Concord) is considered as the third preferred alternative. This

alternative is comparable to Alternative 3-3C excepL that it requires con-

struction of a monofill on NWS Concord. Although the solidification/

stabilization of the soils would limit the mobility of the heavy metals,

because of geological considerations and uncertainties over the long term

stability of solidified/stabilized soils, the monofill would be constructed

and operated to Class I engineering standards, thus increasing the cost of

this alternative. Allocation of approximately 11 acres on NWS Concord for use

as the monofill site would be required. Alternative 3-3D uses a Sec-

tion 121(b)(1) preferred technology. Monofill construction and operation

requires long term operation and maintenance.

Fourth Alternative. Alternatives 3-3E (Excavation/Soil Washing/Disposal at

Existing Landfills) and 3-3F (Excavation/Soil Washing/Disposal at Monofill on 0

NWS Concord) are considered jointly as the fourth alternative. Primary con-

siderations in ranking these alternatives were the high cost and relative

unproven soil washing technology upon which both depend. Alternatives 3-3E

and 3-3F use a Section 121(b)(1) preferred technology.

Fifth Alternative. Alternative 3-2 (Environmental Monitoring) is ranked fifth

and is preferred over the no action alternative. The soils and sediments

found on RASS 3 have been contaminated with high concentrations of heavy

metals. Bioaccumulation and migration of contaminants have been documented.

Although the removal alternatives provide significantly greater protection of

the public health and environment, an absolute minimal response would include

implementation of an environmental monitoring program. The no action alterna-

tive is considered to be an unacceptable approach to deal with the existing

public health and environmental concerns.
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Sixth Alternative. Alternative 3-1 (No Action) is ranked last because of the

adverse environmental impacts described by Lee et al. (1986, 1988).

8.2.4 Remedial Action Subsite 4

Table 8.8 presents a summary comparison of the detailed evaluation of remedial

alternatives for RASS 4, based on the detailed discussions presented in Sec-

tion 7.0. The following discusses the advantages and disadvantages of each

alternative and presents the ranking of the alternatives.

8.2.4.1 Alternative 4-1: No Action

The major advantage of the no action alteinative is its lowest total cost.

The disadvantages include: continued migration of contaminated soils contain-

ing high levels of cadmium, lead, and zinc and high potential for continued

blcarctimulation and toxic effects on upland, aquatic and wetland biota.

8.2.4.2 Alternative 4-2: Environmental Monitoring

* The major advantages of this alternative are the ability to document the

impacts associated with continued exposure of biota to levels of heavy metals

and migration of contamination and a comparatively low total cost. The disad-

vantages include: continued migration of contaminated soils containing high

levels of cadmium, lead, and zinc into the remainder of RASS 4 and high poten-

tial for continued bioaccumulation and toxic effects on upland, aquatic and '

wetland biota.

8.2.4.3 Alternative 4-3A: Excavation/Disposal in Existing Landfills S

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; use of

existing land disposal facilities, where the regulatory structure is in place

to ensure that the materials are disposed of in an environmentally acceptable

manner; and reduced migration of contaminants. The disadvantages include:

high cost; increased safety problems associated with the transportation of

large quantities of contaminated materials through populated areas; and
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consumption of existing landfill space that may be more efficiently used for

higher priority waste materials.

8.2.4.4 Alternative 4-3C: Excavation/Immobilization/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; immobi-

lization of the heavy metals in the excavated soils using chemical solidifi-

cation technology; and use of existing land disposal facilities, where the

regulatory structure is in place to ensure that the materials are disposed of

in an environmentally acceptable manner. This alternative uses a technology

that significantly reduces the toxicity or mobility of the contaminants, as

preferred by CERCLA (Section 121(b)(I)). The disadvantages include: rela-

tively high cost; increased safety problems associated with the transportation

of large quantities of materials through populated areas; increase in waste

volume resulting from the chemical solidification process; concerns about the

long term durability of the solidified soils, especially in a Class III envi-

ronment; and consumption of existing landfill space.

8.2.4.5 Alternative 4-3D: Excavation/Immobilization/Disposal in a Monofill

Located on NWS Concord

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; immobi-

lization of heavy metals in the excavated soils using chemical solidification

technology; and reduction of transportation costs and associated safety con-

cerns by disposing of solidified/stabilized materials in a monofill located on

NWS Concord. This alternative uses a technology that significantly reduces

the toxicity or mobility of the contaminants, as preferred by CERCLA (Sec-

tion 121(b)(1)). The disadvantages include: relatively high cost; concerns

over the long term durability of solidified/stabilized materials, although to

a lesser extent than Alternative 4-3C, i.e., the treated soil is not exposed

to an acidic Class III environment; increased volume of wastes resulting from

the solidification process; loss of alternative use on land required by the
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monofill; and long term operation requirements of the monofill. Approximately

8 acres of land are required for the monofill.

8.2.4.6 Alternative 4-3E: Excavation/Soil Washing/Disposal in Existing

Landfills

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing heavy metals from the excavated soils and concentrating them in a smaller

volume using chemical soil washing technology; and use of existing land dis-

posal facilities, where the regulatory structure is in place to ensure that

the materials are disposed of in environmentally acceptable manner. This

alternative uses a technology that significantly reduces the volume of the

hazardous substances, as preferred by CERCLA (Section 121(b)(1)). The disad-

vantages include: high cost, safety problems associated with the transporta-

tion of large quantities of materials through populated areas, consumption of

existing landfill space, disposal of sludges generated by the soil washing

process, and use of a relatively unproven technology, requiring extensive

laboratory and pilot scale testing.

8.2.4.7 Alternative 4-3F: Excavation/Soil Washing/Disposal in a Monofill

Located on NWS Concord.on

The advantages of this alternative include the removal of a large percentage

of contamination from the RASS, using proven and effective technology; remov-

ing heavy metals from the excavated soils and concentrating them in a smaller

volume tising chemical soil washing technology; and reduction of transportation

v costs and associated safety concerns by disposing of decontaminated materials

4 in a monofill located on NWS Concord. This alternative uses a technology that

significantly reduces the volume of the hazardous substances, as preferred by

CERCLA (Section 121(b)(1)). The disadvantages include: high cost, use of a

relatively unproven technology for treatment of the contaminated soils, poten-
tial safety problems associated with the transport of residual sludges to

existing landfills, loss of alternative use on land required by the monofill,

and requirement for long term operation of a monofill on NWS Concord.

Approximately 7 acres of land are required for the monofill.

8.36
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8.2.4.8 Alternative 4-4A: Source Isolation/Soil Cap

The advantages of this alternative include relatively low cost and isolation

of contaminants from surface hydrologic phenomena using a proven technology.

Disadvantages include changes to the habitat caused by raising the elevation

and shape of the landform, loss of unrestricted use of the land, contaminants

are left onsite and possibly exposed or migrate if the capping technology

fails, and long term operation requirements associated with maintenance of the

cap. This alternative does not use a Section 121(b)(1) preferred technology.

8.2.4.9 Alternative 4-4B: Source Isolation/RCRA Cap

The advantages cf this alternative include relative low cost and isolation of

contaminants from surface and subsurface hydrologic phenomena using a proven

technology. Disadvantages include changes to the habitat caused by raising

the elevation and shape of the landform, loss of unrestricted use of the land,

contaminants are left on site and possibly exposed or migrate if the capping

technology fails, and long term operation requirements associated with main-

tenance of the cap. This alternative does not use a Section 121(b)(1) pre-

-ferred technology.

8.2.4.10 Summary of Alternative Ranking for RASS 4

Based on the above discussions, the detailed evaluations presented in Sec-

tion 7, and the conclusion that there is a need for action on RASS 4, all the

alternatives were comp;,red and ranked as follows.

First Alternative. Alternative 4-3C (Excavation/Immobilization/Disposal in an

Existing Landfill) is considered as the most favorable alternative. Removal

of the contaminated soils and sediments from the RASS and treating the soils

with a solidification/stabilization process is more reliable than the no

action or environmental monitoring alternatives with respect to elimination of

migration of metals and long term reduction of the public health and environ-

mental risk.
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Among the removal alternatives considered, Alternative 4-3C is the least cost

alternative. The next higher cost alternative (Alternative 4-3A) is slightly

higher in cost. The cost difference is probably not significant within the

limitation of the cost estimating methodology.

Disposal of the solidified/stabilized materials in an existing Class III

landfill will require approval of State regulatory agencies. An alternative

is to transport the materials to a Class I facility. Classification of the

treated soils will depend on the outcome of laboratory and pilot scale test-

ing. Alternative 4-3C uses a Section 121(b)(1) preferred technology.

Second Alternative. Alternative 4-3A (Excavation/Disposal at Existing Land-

fills) is considered as the second alternative. A primary consideration in

evaluation of Alternative 4-3A is the transport of large quantities of Class I

materials over public roadways. Transport considerations could be largely

minimized through the use of rail transport. Competitive bidding processes

could reduce the cost of this alternative by approximately nine percent making

this alternative more cost effective than Alternative 4-3C. Another con-

sideration in ranking this alternative was the institutional concern over the

consumption of Class I landfill space that can be utilized for higher priority

waste materials. State regulatory personnel have expressed concern over the 4.

use of existing landfills for this purpose. Alternative 4-3A does not use a

Section 121(b)(1) preferred technology.

Third Alternative. Alternative 4-4B (Source Isolation/RCRA Cap) is considered

to be the third alternative. Source isolation using a RCRA cap is a proven

technology that can be implemented under the conditions existing on RASS 4.

The primary rational for ranking Alternative 4-4B as the third alternative is

the relatively low cost and the added protection provided against contaminant
4.

migration into ground water. Although migration of contaminants into the

ground water has not been demonstrated, Alternative 4-4B provides additional

protection against such migration. This alternative is more reliable than

Alternative 4-4A. This added reliability is attained with the nominal

increase in cost. Alternative 4-4B is ranked behind the removal and solidifi-

cation alternative because of reliability concerns related to leaving contami-

nation onsite.
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Fourth Alternative. Alternative 4-4A (Source Isolation/Soil Cap) is con-

sidered as the fourth alternative. Alternative 4-4A is ranked as the fourth

alternative primarily because of its relatively low cost. Alternative 4-4A

is considered to be slightly less reliable than Alternative 4-4B. Contamina-

tion is left on site and the RCRA cap (Alternative 4-4B) provides additional

protection against contaminant migration at nominally higher cost.

Fifth Alternative. Alternative 4-3D (Excavation/Immobilization/Disposal at

Monofill on NWS Concord) is considered as the fifth preferred alternative.

This alternative is comparable to Alternative 4-3C except that it requires

construction of a monofill on NWS Concord. Although the solidification/

stabilization of the soils would limit the mobility of the heavy metals,

because of geological considerations and uncertainties over the long term

stability of solidified/stabilized soils, the monofill would be constructed

and operated to Class I engineering standards, thus increasing the cost of

this alternative. Allocation of approximately 11 acres on NWS Concord for use

as the monofill site would be required. Alternative 4-3D uses a Sec-

tion 121(b)(1) preferred technology.

Sixth Alternative. Alternatives 4-3E (Excavation/Soil Washing/Disposal at

Existing Landfills) and 4-3F (Excavation/Soil Washing/Disposal at Monofill on

NWS Concord) are considered jointly as the fourth alternative. Primary con-

siderations in ranking these alternatives were the high cost and relative

unproven soil washing technology upon which both depend. Alternatives 4-3E •

and 4-3F use a Section 121(b)(1) preferred technology.

Seventh Alternative. Alternative 4-2 (Environmental Monitoring) is ranked

fifth and is preferred over the no action alternative. The soils and sedi-

ments found on RASS 4 have been contaminated with high concentrations of heavy

metals. Bioaccumulation and migration of contaminants have been documented.

Although the removal alternatives provide significantly greater protection of

the public health and environment, an absolute minimal response would include

implementation of an environmental monitoring program. The no action alterna-

tive is considered to be an unacceptable approach to deal with the existing

public health and environmental concerns.
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Eighth Alternative. Alternative 4-1 (No Action) is ranked last because of the

adverse environmental impacts described by Lee et al. (1986, 1988).

8.3 Considerations in Implementing Remedial Alternatives

Although the remedial action site has been subdivided into four sub-areas to

facilitate the selection of cleanup criteria and evaluation of remedial action

alternatives for each of the sub-areas, design and implementation of remedial

actions should take into consideration the site in its entirety. Some of the

considerations are discussed below.

8.3.1 Project Staging

Execution of the remedial actions should be carried out in a staged manner,

according to the potential for downstream migration of contamination during

remediation activities. Remedial action activities should generally proceed

from upstream to downstream. Remediation activities on RASS 3 should be

completed prior to such activities on RASS 1 and RASS 2. Activities on RASS 2

and RASS 1 should be conducted concurrently, or in the alternative, remedia-

tion on RASS 2 should be conducted prior to remediation on RASS 1. This

sequence is recommended so that the possibility of contaminant redistribution

into remediated areas will be minimized.

8.3.2 Monofill Construction and Operation

Should it be necessary to implement alternatives that include monofill con-

struction, the monofill should be sized to include materials from all sites.

If an excavation alternative is selected for all sites, the required landfill

area is estimated to be 3 acres for active landfilling operations plus

12 acres for buffer zones.

Operation of a single monofill for all RASS's covered by this FS would result

in significant cost savings.

I
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8.3.3 Environmental Monitoring

Alternatives in each RASS incorporate environmental monitoring. Since the

RASS's are located in the same general area, consideration should be given to

the development of a single comprehensive monitoring plan for the entire

remediation site rather than the individual subsites. This would probably

result in some economies of scale and resultant cost savings.

8.3.4 Ground Water

Investigations conducted to date indicate that migration of contaminants via

the ground water pathway is not a concern for any of the RASS's included in

this study. The Navy has proposed additional investigations of the ground

water pathway (US Navy 1987). These investigations will be conducted in

calendar years 1988 and 1989. The proposed remedial actions are source

removal actions that can proceed independently from the ground water investi-

gation and any potential remediation of the ground water. However, since

monitoring wells are proposed in areas considered for active remediation,

coordination will be required to ensure minimum disturbance of the monitoring

wells during remediation activities.

8.3.5 Site Support Activities

Implementation of each alternative in each RASS includes cost items for site

support, such as worker health and safety support, laboratories, administra-

tive. Because of the close proximity of the individual RASS's, it may be

possible to consolidate these types of facilities with a resulting cost

savings.

%
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APPENDIX A: ESTIMATED QUANTITY CALCULATIONS
FOR ALTERNATIVE REMEDIAL ACTIONS
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Table A. 1

Estimated Quantities for Implementation of Alternative 1-1

Item Item Unit of
Number Description Measure Quantity

1 Develop Notification Plan LS I

2 Property Record Review LS 1
and Annotation

3 Property Posting LS

LS: Lump Sum

Table A.2

Estimated Quantities for Implementation of Alternative 1-2

Item Item Unit of
Number Description Measure Quantity

1 Property Record Review LS 1

and Annotation

2 Develop Notification Plan LS 1

3 Property Posting LS 1

4 Detailed Sampling and LS i
Analysis Plan

5 Action Level and Response LS 1
Plan

LS: Lump Sum
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Table A. 3

1
Estimated Quantities for Implementation of Alternative 1-3A

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 14568

2

4 Materials Classification LS 1
Facility

5 Backfilling CY 17482

6 Transportation Class I CY 20396

7 Disposal Class I CY 20396

8 Final Grading SY 52468

9 Wetland Restoration SY 52468

LS: Lump Sum SY: Square Yard CY: Cubic Yard
Elj

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified X

for separate disposal.
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Table A.4

Estimated Quantities for Implementation of Alternative 1-3C

Item Item Unit of
Number Description Measure Quantity

I Support Facilities LS 1

2 Site Preparation LS I

3 Excavation Class I CY 14568

2
4 Materials Classification LS I

Facility
5 Backfilling CY 17482

6 Immobilization Laboratory/ LS 1
Pilot Study

7 Chemical Immobilization LS 1
Facility

8 Stabilization of Materials CY 20396

* 3

9 Transportation Class III CY 26514

10 Disposal Class III CY 26514
11 Final Grading SY 52468

12 Wetland Restoration SY 52468

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A. 5

Estimated Quantities for Implementation of Alternative 1-3D

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS I

3 Excavation Class I CY 14568

2
4 Materials Classification LS 1

Facility S
5 Backfilling CY 17482

6 Immobilization Laboratory/ LS 1
Pilot Study

7 Chemical Immobilization LS 1
Facility S

8 Stabilization of Materials CY 20396

3
9 Transportation Class III CY 26514

10 Monofill Disposal Class I CY 26514
11 Final Grading SY 52468

12 Wetland Restoration SY 52468

LS: Lump Sum SY: Square Yard CY: Cubic Yard I

1 Based on active and passive remediation areas presented in Table 3.24. ,

2 If proven economical during concept design, materials will be classified
for separate disposal. '

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A. 6

Estimated Quantities for Implementation of Alternative 1-3E

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 14568

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 17482

6 Soil Washing Laboratory/ LS 1

Pilot Study

7 Soil Washing Facility LS I

8 Soil Washing CY 14568

3
9 Transportation Class I CY 2913

3
10 Transportation Class III CY 20396

3
11 Disposal Class I(RCRA) CY 2913

3
12 Disposal Class III CY 20396
13 Final Grading SY 52468

14 Wetland Restoration SY 52468

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.
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Table A. 7

Estimated Quantities for Implementation of Alternative 1-3F

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 14568

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 17482

6 Soil Washing Laboratory/ LS 1
Pilot Study

7 Soil Washing Facility LS 1

8 Soil Washing CY 14568

3
9 Transportation Class I CY 2913

3.10 Transportation Class III CY 20396
3

11 Disposal Class I(RCRA) CY 2913
3

12 Monofill Disposal Class III CY 20396
13 Final Grading SY 52468

14 Wetland Restoration SY 52468

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.
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Table A.8

Estimated Quantities for Implementation of Alternative 2-1

Item Item Unit of

Number Description Measure Quantity

1 Develop Notification Plan LS 1

2 Property Record Review LS 1
and Annotation

3 Property Posting LS 1

LS: Lump Sumi

Table A.9

Estimated Quantities for Implementation of Alternative 2-2

Item Item Unit of
Number Description Measure Quantity

I Property Record Review LS 1
and Annotation

2 Develop Notification Plan LS 1

3 Property Posting LS 1

4 Detailed Sampling and LS 1
Analysis Plan

5 Action Level and Response LS
Plan

LS: Lump Sum
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Table A.l0

Estimated Quantities for Implementation of Alternative 2-3A

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 3421

4 Excavation Class I (Wet) CY 5373

2
5 Excavation Class III CY 678

2
6 Materials Classification LS I

Facility
7 Backfilling CY 11365

8 Transportation Class I CY 12310

2
9 Transportation Class III CY 949
10 Disposal Class I CY 12310

11 Disposal Class III CY 949
12 Final Grading SY 26265

13 Wetland Restoration SY 26265

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.
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Table A.lI

Estimated Quantities for Implementation of Alternative 2-3C

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 3421

4 Excavation Class I (Wet) CY 5373

2
5 Excavation Class III CY 678

2

6 Materials Classification LS 1
Facility

7 Backfilling CY 11365

8 Immobilization Laboratory/ LS 1
Pilot Study

9 Chemical Immobilization LS 1

Facility

10 Stabilization of Materials CY 12310

3
11 Transportation Class III CY 16952

3
12 Disposal Class III CY 16952
13 Final Grading SY 26265

14 Wetland Restoration SY 26265

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A.12

Estimated Quantities for Implementation of Alternative 2-3D

Item Item Unit of
N,,-r Description Measure OuantIty

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 3421

4 Excavation Class I (Wet) CY 5373

2
5 Excavation Class III CY 678

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 11365

8 Immobilization Laboratory/ LS 1
Pilot Study

9 Chemical Immobilization LS 1
Facility

(. 10 Stabilization of Materials CY 12310

3
11 Transportation Class III CY 16952
12 Monofill Disposal Class I CY 16952

13 Final Grading SY 26265

14 Wetland Restoration SY 26265

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A.13

Estimated Quantities for Implementation of Alternative 2-3E

Item Item Unit of
F,,mber Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 3421

4 Excavation Class I (Wet) CY 5373

2
5 Excavation Class III CY 678

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 11365

8 Soil Washing Laboratory/ LS 1

Pilot Study

9 Soil Washing Facility LS 1

10 Soil Washing CY 8793

11 Transportation Class I CY 1759

3
12 Transportation Class III CY 13259
13 Disposal Class I (RCRA) CY 1759

3
14 Disposal Class III CY 13259
15 Final Grading SY 26265

16 Wetland Restoration SY 26265

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.

A12

Ir r eorIf' W K ... I



I

Table A.14

Estimated Quantities for Implementation of Alternative 2-3F

Item Item Unit of
Number D..cription Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 3421

4 Excavation Class I (Wet) CY 5373

2 P
5 Excavation Class III CY 678

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 11365

8 Soil Washing Laboratory/ LS I
Pilot Study

9 Soil Washing Facility LS 1

10 Soil Washing CY 8793

11 Transportation Class I CY 1759

3
12 Transportation Class III CY 13259
13 Disposal Class I (RCRA) CY 1759

3
14 Monofill Disposal Class III CY 13259
15 Final Grading SY 26265

16 Wetland Restoration SY 26265

LS: Lump Sum SY: Square Yard CY: Cubic Yard

I Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.

A13

V Pori



Table A. 15

Estimated Quantities for Implementation of Alternative 3-1

Item Item Unit of

Nu.mbar Description Measure Quantity

1 Develop Notification Plan LS 1

2 Property Record Review LS 1
and Annotation

3 Property Posting LS 1

LS: Lump Sum

Table A.16

Estimated Quantities for Implementation of Alternati-e 3-2

Item Item Unit of
Number Description Measure Quantity

1 Property Record Review LS 1
and Annotation

2 Develop Notification Plan LS 1

3 Property Posting LS 1

4 Detailed Sampling and LS 1
Analysis Plan

5 Action Level and Response LS 1
Plan

LS: Lump Sum
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Table A.17

Estimated Quantities for Implementation of Alternative 3-3A

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 1388

4 Excavation Class I (Wet) CY 1711

20
5 Excavation Class III CY 4421

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 9022

8 Transportation Class I CY 4337

2
9 Transportation Class III CY 6189

10 Disposal Class I (Non RCRA) CY 4337

11 Disposal Class III CY 6189
12 Final Grading SY 28962

13 Wetland Restoration SY 28962

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.
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Table A.18

Estimated Quantities for Implementation of Alternative 3-3C

Item Item Unit of
Number Description Measure Quantity

I Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 1388

4 Excavation Class I (Wet) CY 1711

2
5 Excavation Class III CY 4421

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 9022

8 Immobilization Laboratory/ LS 1
Pilot Study

9 Chemical Immobilization LS 1
Facility

10 Stabilization of Materials CY 4337

3
11 Transportation Class III CY 11828

3
12 Disposal Class III CY 11828
13 Final Grading SY 28962

14 Wetland Restoration SY 28962

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A. 19

Estimated Quantities for Implementation of Alternative 3-3D

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Glass I (Dry) CY 1388

4 Excavation Class I (Wet) CY 1711

2
5 Excavation Class III CY 4421

2
6 Materials Classification LS I

Facility
7 Backfilling CY 9022

8 Immobilization Laboratory/ LS I
Pilot Study

9 Chemical Immobilization LS I

Facility Ik

10 Stabilization of Materials CY 4337

3
11 Transportation Class III CY 11828
12 Monofill Disposal Class I CY 11828

13 Final Grading SY 28962

14 Wetland Restoration SY 28962

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified

for separate disposal.

3 Assumes that the chemical stabilization/solidification process will
increase the volume by 30 percent.
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Table A.20

Estimazed Quantities for Implementation of Alternative 3-3E

Item Item Unit of

Number Description Measure Quantity

I Support Facilities LS I

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 1388

4 Excavation Class I (Wet) CY 1711

2
5 Excavation Class !II CY 4421

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 9022

8 Soil Washing Laboratory/ LS 1

Pilot Study

9 Soil Washing Facility LS 1

10 Soil Washing CY 3098

11 Transportation Class I CY 620

3
12 Transportation Class III CY 10527
13 Disposal Class I (RCRA) CY 620

3
14 Disposal Class III CY 10527
15 Final Grading SY 28962

16 Wetland Restoration SY 28962

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

I
3 Assumes that the soil washing process will produce a sludge with 20 percent

of the volume of treated soil.
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Table A. 21

Estimated Quantities for Implementation of Alternative 3-3F

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS i

2 Site Preparation LS 1

3 Excavation Class I (Dry) CY 1388

4 Excavation Class I (Wet) CY 1711 N

2 p
5 Excavation Class III CY 4421

2
6 Materials Classification LS 1

Facility
7 Backfilling CY 9022

8 Soil Washing Laboratory/ LS 1
Pilot Study

9 Soil Washing Facility LS 1

10 Soil Washing CY 3098

11 Transportation Class I CY 620

3
12 Transportation Class III CY 10527
13 Disposal Class I (RCRA) CY 620

3
14 Monofill Disposal Class III CY 10527
15 Final Grading SY 28962

16 Wetland Restoration SY 28962

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.
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Table A.22

Estimated Quantities for Implementation of Alternative 4-1

Item Item Unit of

Number Description Measure Quantity

1 Develop Notification Plan LS 1

2 Property Record Review LS
and Annotation

3 Property Posting LS

LS: Lump Sum

Table A.23

Estimated Quantities for Implementation of Alternative 4-2

Item Item Unit of
Number Description Measure Quantity

1 Property Record Review LS 1
and Annotation

2 Develop Notification Plan LS 1

3 Property Posting LS 1

4 Detailed Sampling and LS 1
Analysis Plan

5 Action Level and Response LS
Plan

LS: Lump Sum
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Table A.24

Estimated Quantities for Implementation of Alternative 4-3A

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 903

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 1684

6 Transportation Class I CY 1265

7 Disposal Class I CY 1265

8 Final Grading SY 7206

9 Wetland Restoration SY 7206

10 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, matcrials will be classified
for separate disposal.
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Table A.25

Estimated Quantities for Implementation of Alternative 4-3C

Item Item Unit of
Number Description Measure Quantity

I Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 903

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 1684

6 Immobilization Laboratory/ LS 1
Pilot Study

7 Chenical Immobili7Ation LS 1
Facility

8 Stabilization of Materials CY 1265

9 Transportation Class III CY 1645

10 Disposal Class III CY 1645

11 Final Grading SY 7206

12 Wetland Restoration SY 7206

13 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.
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Table A.26

Estimated Quantities for Implementation of Alternative 4-3D

Item Item Unit of

Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 903

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 1684

6 Immobilization Laboratory/ LS I
Pilot Study

7 Chemical Immobilization LS 1
Facility

8 Stabilization of Materials CY 1265

9 Transportation Class III CY 1645

10 Monofill Disposal Class I CY 1645

11 Final Grading SY 7206

12 Wetland Restoration SY 7206

13 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.
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Table A.27

Estimated Quantities for Implementation of Alternative 4-3E

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 903

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 1684

6 Soil Washing Laboratory/ LS 1

Pilot Study

7 Soil Washing Facility LS 1

8 Soil Washing CY 903

3
9 Transportation Class I CY 181

10 Transportation Class III CY 1265

3
11 Disposal Class I (RCRA) CY 181
12 Disposal Class III CY 1265

13 Final Grading SY 7206

14 Wetland Restoration SY 7206

15 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified

for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.
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Table A. 28

Estimated Quantities for Implementation of Alternative 4-3F 0

Item Item Unit of
Number Description Measure Quantity

1 Support Facilities LS 1

2 Site Preparation LS 1

3 Excavation Class I CY 903

2
4 Materials Classification LS 1

Facility
5 Backfilling CY 1684

6 Soil Washing Laboratory/ LS 1
Pilot Study

7 Soil Washing Facility LS 1

8 Soil Washing CY 903

3
9 Transportation Class I CY 181
10 Transportation Class III CY 1265

3
11 Disposal Class I (RCRA) CY 181
12 Monofill Disposal Class III CY 1265

13 Final Grading SY 7206

14 Wetland Restoration SY 7206

15 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

I Based on active and passive remediation areas presented in Table 3.24.

2 If proven economical during concept design, materials will be classified
for separate disposal.

3 Assumes that the soil washing process will produce a sludge with 20 percent
of the volume of treated soil.
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Table A.29

Estimated Quantities for Implementation of Alternative 4-4A

Item Item Unit of
Number Description Measure Quantity

I Support Facilities LS 1

2 Site Preparation LS 1

3 Initial Site Grading SY 7206

4 Clean Fill Cover CY 6388

5 Top Soil Cover CY 6388

6 Final Grading SY 7206

7 Revegetation SY 7206

8 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediation areas presented in Table 3.24.
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Table A.30

Estimated Quantities for Implementation of Alternative 4-4B 0

Item Item Unit of
Number Description Measure Quantity

I Support Facilities LS 1

2 Site Preparation LS 1

3 Initial Site Grading SY 7206

4 Clean Fill Cover CY 6388

5 RCRA Cover SY 7206

6 Final Grading SY 7206

7 Revegetation SY 7206 1 OK

8 Liming SY 1500

LS: Lump Sum SY: Square Yard CY: Cubic Yard

1 Based on active and passive remediatien areas presented in Table 3.24.
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Table B. I

Estimated Capital Cost for Implementation of Alternative 1-1

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Develop Notification Plan LS 17000 1 17

2 Property Record Review LS 10000 1 10
and Annotation

3 Property Posting LS 6000 1 6

4 Subtotal Construction Cost 33

5 Mobilization (10%) 4

6 Engineering (15%) 5

7 Contingencies (25%) 9

8 Total Project Cost 51
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Table B. 2

Estimated Capital Cost for Implementation of Alternative 1-2

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Property Record Review LS 10000 1 10
and Annotation

2 Develop Notification Plan LS 17000 1 17

3 Property Posting LS 6000 1 6

4 Detailed Sampling and LS 17000 1 17
Analysis Plan

5 Action Level and Response LS 64000 1 64

Plan

6 Subtotal Construction Cost 114

7 Mobilization (10%) 12

8 Engineering (15%) 18

9 Contingencies (25%) 29

10 Total Project Cost 173
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Table B. 3

Estimated Capital Cost for Implementation of Alternative l-3A

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 67000 1 67

3 Excavation Class I CY 10 14568 146

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 17482 403

6 Transportation Class I CY 50 20396 1020

7 Disposal Class I (Non RCRA) CY 157 20396 3202

8 Final Grading SY 1 52468 53

9 Wetland Restoration SY 3 52468 158

10 Subtotal Construction Cost 5157

11 Mobilization (10%) 516

12 Engineering (15%) 774

13 Contingencies (25%) 1290

14 Total Project Cost 7737
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Table B.4

Estimated Capital Cost for Implementation of Alternative 1-3C

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 67000 1 67

3 Excavation Class I CY 10 14568 146

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 17482 403

6 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

7 Chemical Immobilization LS 40000 1 40
Facility

8 Stabilization of Materials CY 46 20396 939

9 Transportation Class III CY 10 26514 266

10 Disposal Class III CY 20 26514 531

11 Final Grading SY 1 52468 53

47 12 Wetland Restoration SY 3 52468 158

13 Subtotal Construction Cost 3076

14 Mobilization (10%) 308

15 Engineering (15%) 462

16 Contingencies (25%) 769

17 Total Project Cost 4615
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Table B. 5

Estimated Capital Cost for Implementation of Alternative 1-3D

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 67000 1 67

3 Excavation Class I CY 10 14568 146

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 17482 403

6 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

7 Chemical Immobilization LS 40000 1 40
Facility

8 Stabilization of Materials CY 46 20396 939

9 Transportation Class III CY 15 26514 398

10 Monofill Disposal Class I CY 30 26514 796

11 Final Grading SY 1 52468 53

12 Wetland Restoration SY 3 52468 158

13 Subtotal Construction Cost 3208

14 Mobilization (10%) 321

15 Engineering (15%) 482

16 Contingencies (25%) 802

17 Total Project Cost 4812
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Table B.6

Estimated Capital Cost for Implementation of Alternative 1-3E

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 67000 1 67

3 Excavation Class I CY 10 14568 146

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 17482 403

6 Soil Washing Laboratory/ LS 200000 1 200 0
Pilot Study

7 Soil Washing Facility LS 40000 1 40

8 Soil Washing CY 200 14568 2914

9 Transportation Class I CY 50 2913 146 S

10 Transportation Class III CY 15 20396 306

11 Disposal Class I CY 239 2913 697

12 Disposal Class III CY 20 20396 408

13 Final Grading SY 1 52468 53

14 Wetland Restoration SY 3 52468 158

15 Subtotal Construction Cost 5643

16 Mobilization (10%) 565

17 Engineering (15%) 847

18 Contingencies (25%) 1411

19 Total Project Cost 8465
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Table B. 7

Estimated Capital Cost for Implementation of Alternative 1-3F

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 67000 1 67

3 Excavation Class I CY 10 14568 146

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 17482 403

6 Soil Washing Laboratory/ LS 200000 1 200

Pilot Study

7 Soil Washing Facility LS 40000 1 40

8 Soil Washing CY 200 14568 2914

9 Transportation Class I CY 50 2913 146

10 Transportation Class III CY 10 20396 204

11 Disposal Class I CY 239 2913 697

12 Monofill Disposal Class III CY 18 20396 368

13 Final Grading SY 1 52468 53

14 Wetland Restoration SY 3 52468 158

15 Subtotal Construction Cost 5504

16 Mobilization (10%) 551

17 Engineering (15%) 826

18 Contingencies (25%) 1376
4.

19 Total Project Cost 8257
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Table B. 8

Estimated Capital Cost for Implementation of Alternative 2-1

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Develop Notification Plan LS 6000 1 6

2 Property Record Review LS 3000 1 3
and Annotation 0

3 Property Posting LS 3000 1 3

4 Subtotal Construction Cost 12

5 Mobilization (10%) 2

6 Engineering (15%) 2

7 Contingencies (25%) 3

8 Total Project Cost 19
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Table B. 9

Estimated Capital Cost for Implementation of Alternative 2-2

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Property Record Review LS 3000 1 3
and Annotation

2 Develop Notification Plan LS 6000 1 6

3 Property Posting LS 3000 1 3

4 Detailed Sampling and LS 10000 1 10
Analysis Plan

5 Action Level and Response LS 30000 1 30
Plan

6 Subtotal Construction Cost 52

7 Mobilization (10%) 6

8 Engineering (15%) 8

9 Contingencies (25%) 13

10 Total Project Cost 79
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Table B.10

Estimated Capital Cost for Implementation of Alternative 2-3A

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 18000 1 18

3 Excavation Class I (Dry) CY 5 3421 18

4 Excavation Class I (Wet) CY 10 5373 54

5 Excavation Class III CY 4 678 3

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 11365 262

8 Transportation Class I CY 50 12310 616

9 Transportation Class III CY 15 949 15

10 Disposal Class I (Non RCRA) CY 157 12310 1933

11 Disposal Class III CY 20 949 19

12 Final Grading SY 1 26265 27

4 j* 13 Wetland Restoration SY 3 26265 79

14 Subtotal Construction Cost 3152

15 Mobilization (10%) 316

16 Engineering (15%) 473

17 Contingencies (25%) 788

18 Total Project Cost 4729
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Table B.l l

Estimated Capital Cost for Implementation of Alternative 2-3C

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

I Support Facilities LS 65000 1 65

2 Site Preparation LS 18000 1 18

3 Excavation Class I (Dry) CY 5 3421 18

4 Excavation Class I (Wet) CY 10 5373 54

5 Excavation Class III CY 4 678 3

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 11365 262

8 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

9 Chemical Immobilization LS 40000 1 40
Facility

10 Stabilization of Materials CY 46 12310 396

11 Transportation Class III CY 15 16952 255

12 Disposal Class III CY 20 16952 339 0

13 Final Grading SY 1 26265 27

14 Wetland Restoration SY 3 26265 79

15 Subtotal Construction Cost 1699

16 Mobilization (10%) 170

17 Engineering (15%) 255

18 Contingencies (25%) 425

19 Total Project Cost 2549
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Table B.12

Estimated Capital Cost for Implementation of Alternative 2-3D

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 18000 1 18

3 Excavation Class I (Dry) CY 5 3421 18 _

4 Excavation Class I (Wet) CY 10 5373 54

5 Excavation Class III CY 4 678 3

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 11365 262

8 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

9 Chemical Immobilization LS 40000 1 40
Facility

10 Stabilization of Materials CY 46 12310 567

1i Transportation Class III CY '0 16952 170

12 Monofill Disposal Class I CY 30 16952 509

13 Final Grading SY 1 26265 27

14 Wetland Restoration SY 3 26265 79

15 Subtotal Construction Cost 1955

16 Mobilization (10%) 196

17 Engineering (15%) 294

18 Contingencies (25%) 489

I
19 Total Project Cost 2934
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Table B.13

Estimated Capital Cost for Implementation of Alternative 2-3E

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 18000 1 18

3 Excavation Class I (Dry) CY 5 3421 18

4 Excavation Class I (Wet) CY 10 5373 54

5 Excavation Class III CY 4 678 3

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 11365 262

8 Soil Washing Laboratory/ LS 200000 1 200
Pilot Study

9 Soil Washing Facility LS 40000 1 40

10 Soil Washing CY 200 8793 1759

11 Transportation Class I CY 50 1759 88

12 Transportation Class III CY 15 13259 142

13 Disposal Class I (RCRA) CY 239 1759 421

14 Disposal Class III CY 20 13259 266

15 Final Grading SY 1 26265 27

16 Wetland Restoration SY 3 26265 79

17 Subtotal Construction Cost 3542

18 Mobilization (10%) 355

19 Engineering (15%) 532

20 Contingencies (25%) 886

21 Total Project Cost 5315
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Table B.14

Estimated Capital Cost for Implementation of Alternative 2-3F

I

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 18000 1 18

3 Excavation Class I (Dry) CY 5 3421 18

4 Excavation Class I (Wet) CY 10 5373 54

5 Excavation Class III CY 4 678 3

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 11365 262

8 Soil Washing Laboratory/ LS 200000 1 200
Pilot Study

9 Soil Washing Facility LS 40000 1 40 0

10 Soil Washing CY 200 8793 1759

11 Transportation Class I CY 50 1759 88

12 Transportation Class III CY 10 13259 133

13 Disposal Class I (RCRA) CY 239 1759 421

14 Monofill Disposal Class III CY 18 13259 239

15 Final Grading SY 1 26265 27

16 Wetland Restoration SY 3 26265 79

17 Subtotal Construction Cost 3449

18 Mobilization (10%) 345

19 Engineering (15%) 518

20 Contingencies (25%) 863

21 Total Project Cost 5175
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Table B.15

Estimated Capital Cost for Implementation of Alternative 3-1

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Develop Notification Plan LS 8000 1 8

2 Property Record Review LS 5000 1 5
and Annotation

3 Property Posting LS 4000 1 4

4 Subtotal Construction Cost 17

5 Mobilization (10%) 2

6 Engineering (15%) 3

7 Contingencies (25%) 4

8 Total Project Cost 26
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Table B.16

Estimated Capital Cost for Implementation of Alternative 3-2

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Property Record Review LS 11000 1 11
and Annotation

2 Develop Notification Plan LS 19000 1 19

3 Property Posting LS 7000 1 7

4 Detailed Sampling and LS 21000 1 21
Analysis Plan

5 Action Level and Response LS 76000 1 76
Plan

6 Subtotal Construction Cost 134

7 Mobilization (10%) 13

8 Engineering (15%) 20

9 Contingencies (25%) 34

10 Total Project Cost 201
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Table B.17

Estimated Capital Cost for Implementation of Alternative 3-3A

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 24000 1 24 I

3 Excavation Class I (Dry) CY 5 1388 7

4 Excavation Class I (Wet) CY 10 1711 18

5 Excavation Class III CY 4 4421 18

6 Materials Classification LS 43000 1 43
Facility 1

7 Backfilling CY 23 9022 208 '

8 Transportation Class I CY 50 4337 217

9 Transportation Class III CY 15 6189 93

10 Disposal Class I (Non RCRA) CY 157 4337 681

11 Disposal Class III CY 20 6189 124

12 Final Grading SY 1 28962 29

13 Revegetation SY 1 28962 29

14 Subtotal Construction Cost 1556

15 Mobilization (10%) 156 'S

16 Engineering (15%) 234

17 Contingencies (25%) 389

18 Total Project Cost 2335
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Table B.18
Estimated Capital Cost for Implementation of Alternative 3-3C

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 24000 1 24

3 Excavation Class I (Dry) CY 5 1388 7

4 Excavation Class I (Wet) CY 10 1711 18

5 Excavation Class III CY 4 4421 18

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 9022 203

8 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

9 Chemical Immobilization LS 40000 1 40
Facility

10 Stabilization of Materials CY 46 4337 200

11 Transportation Class III CY 15 11828 178
* 12 Disposal Class III CY 20 11828 237

13 Final Grading SY 1 28962 29

14 Revegetation SY 1 28962 29

15 Subtotal Construction Cost 1186

16 Mobilization (10%) 119

17 Engineering (15%) 178

18 Contingencies (25%) 297

19 Total Project Cost 1780
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Table B.19

Estimated Capital Cost for Implementation of Alternative 3-3D

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 24000 1 24

3 Excavation Class I (Dry) CY 5 1388 7

4 Excavation Class I (Wet) CY 10 1711 18

5 Excavation Class III CY 4 4421 18

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 9022 208

8 Immobilization Laboratory/ LS 100000 1 i00
Pilot Study

9 Chemical Immobilization LS 40000 1 40
Facility

10 Stabilization of Materials CY 46 4337 200

11 Transportation Class III CY 10 11828 119

12 Monofill Disposal Class I CY 30 11828 355

13 Final Grading SY 1 28962 29

14 Revegetation SY 1 28962 29

15 Subtotal Construction Cost 1255

16 Mobilization (10%) 126

17 Engineering (15%) 189

18 Contingencies (25%) 314

19 Total Project Cost 1884

B20
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Table B. 20

Estimated Capital Cost for Implementation of Alternative 3-3E

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)-4.

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 24000 1 24

3 Excavation Class I (Dry) CY 5 1388 7

4 Excavation Class I (Wet) CY 10 1711 18

5 Excavation Class III CY 4 4421 18

6 Materials Classification LS 43000 1 43
Facility 0

7 Backfilling CY 23 9022 208

8 Soil Washing Laboratory/ LS 200000 1 200
Pilot Study

9 Soil Washing Facility LS 40000 1 40 0

10 Soil Washing CY 200 3098 620

11 Transportation Class I CY 50 620 31

12 Transportation Class III CY 15 10527 158

13 Disposal Class I CY 239 620 149

14 Disposal Class III CY 20 10527 211

15 Final Grading SY 1 28962 29

16 Revegetation SY 1 28962 29

17 Subtotal Construction Cost 1840

18 Mobilization (10%) 184

19 Engineering (15%) 276

20 Contingencies (25%) 460 .

21 Total Project Cost 2760
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Table B.21

Estimated Capital Cost for Implementation of Alternative 3-3F

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 24000 1 24

3 Excavation Class I (Dry) CY 5 1388 7

4 Excavation Class I (Wet) CY 10 1711 18

5 Excavation Class III CY 4 4421 18

6 Materials Classification LS 43000 1 43
Facility

7 Backfilling CY 23 9022 208

8 Soil Washing Laboratory/ LS 200000 1 200
Pilot Study

9 Soil Washing Facility LS 40000 1 40

10 Soil Washing CY 200 3098 620

11 Transportation Class I CY 50 620 31

12 Transportation Class III CY 10 10527 106

13 Disposal Class I CY 239 620 149

14 Monofill Disposal Class III CY 18 10527 190

15 Final Grading SY 1 28962 29

16 Revegetation SY 1 28962 29

17 Subtotal Construction Cost 1777

18 Mobilization (10%) 178

19 Engineering (15%) 267

20 Contingencies' (25%) 445

21 Total Project Cost 2667
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Table B.22

Estimated Capital Cost for Implementation of Alternative 4-1

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Develop Notification Plan LS 2000 1 2

2 Property Record Review LS 1000 1 1
and Annotation

3 Property Posting LS 2000 1 2

4 Subtotal Construction Cost 5

5 Mobilization (10%) 1

6 Engineering (15%) 1

7 Contingencies (25%) 1

8 Total Project Cost 8
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Table B.23

Estimated Capital Cost for Implementation of Alternative 4-2 ~-

Item Item Unit Of Unit Cost
Number Description Measure Cost Quant~ty (000$)

1 Property Record Review LS 1000 1 1
and Annotation

2 Develop Notification Plan LS 2000 1 2

3 Property Posting LS 2000 1 2

4 Detailed Sampling and LS 2000 1 2
Analysis Plan

5 Action Level and Response LS 8000 1 8
Plan

6 Subtotal Construction Cost 15

7 Mobilization (10%) 2

8 Engineering (15%) 2

9 Contingencies (25%) 4

10 Total Project Cost 23 I
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Table B.24

Estimated Capital Cost for Implementation of Alternative 4-3A

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Excavation Class I CY 5 903 5

4 Materials Classification LS 43000 1 43 ,.
Facility

5 Backfilling CY 23 1684 39

6 Transportation Class I CY 50 1265 64 0

7 Disposal Class I CY 157 1265 199

8 Final Grading SY 1 7206 8

9 Revegetation SY 1 7206 8

10 Liming SY 4 1500 6

11 Subtotal Construction Cost 443

12 Mobilization (10%) 45

13 Engineering (15%) 67 6

14 Contingencies (25%) Ill

15 Total Project Cost 666
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Table B.25

Estimated Capital Cost for Implementation of Alternative 4-3C

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

i Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Excavation Class I CY 5 903 5

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 1684 39

6 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

7 Chemical Immobilization LS 40000 1 40
Facility

8 Stabilization of Materials CY 46 1265 59

9 Transportation Class III CY 15 1645 25

10 Disposal Class III CY 20 1645 33

11 Final Grading SY 1 7206 8

12 Revegetation SY 1 7206 8

13 Liming SY 4 1500 6

14 Subtotal Construction Cost 437

15 Mobilization (10%) 44

16 Engineering (15%) 66

17 Contingencies (25%) 110

18 Total Project Cost 657
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Table B.26

Estimated Capital Cost for Implementation of Alternative 4-3D

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Excavation Class I CY 5 903 5

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 1684 39

6 Immobilization Laboratory/ LS 100000 1 100
Pilot Study

7 Chemical Immobilization LS 40000 1 40

Facility

8 Stabilization of Materials CY 46 1265 59

9 Transportation Class III CY 10 1645 17

10 Monofill Disposal Class I CY 30 1645 50

11 Final Grading SY 1 7206 8

12 Revegetation SY 1 7206 8

13 Liming SY 4 1500 6

14 Subtotal Construction Cost 446

15 Mobilization (10%) 45

16 Engineering (15%) 67

17 Contingencies (25%) 112

18 Total Project Cost 670
I
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Table B.27

Estimated Capital Cost for Implementation of Alternative 4-3E

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Excavation Class I CY 5 903 5

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 1684 39

6 Soil Washing Laboratory/ LS 200000 1 200 0

Pilot Study

7 Soil Washing Facility LS 40000 1 40 r

Facility

8 Soil Washing CY 200 903 181

9 Transportation Class I CY 50 181 10

10 Transportation Class III CY 15 1265 19

11 Disposal Class I (RCRA) CY 239 181 44

12 Disposal Class III CY 20 1265 26 0

13 Final Grading SY 1 7206 8 0-

14 Revegetation SY 1 7206 8

15 Liming SY 4 1500 6

16 Subtotal Construction Cost 700

17 Mobilization (10%) 70

18 Engineering (15%) 105

19 Contingencies (25%) 175

20 Total Project Cost 1050
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Table B.28

Estimated Capital Cost for Implementation of Alternative 4-3F

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Excavation Class I CY 5 903 5

4 Materials Classification LS 43000 1 43
Facility

5 Backfilling CY 23 1684 39

6 Soil Washing Laboratory/ LS 200000 1 200 r
Pilot Study

7 Soil Washing Facility LS 40000 1 40
Facility

8 Soil Washing CY 200 903 181
9 Transportation Class I CY 50 181 10

0 Transportation Class III CY 50 1265 13

11 Disposal Class I (RCRA) CY 239 181 44

12 Monofill Disposal Class III CY 18 1265 23

13 Final Grading SY 1 7206 8

14 Revegetation SY 1 7206 8

15 Liming SY 4 1500 6

16 Subtotal Construction Cost 691

17 Mobilization (10%) 70

18 Engineering (15%) 104

19 Contingencies (25%) 173

20 Total Project Cost 1038
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Table B.29

Estimated Capital Cost for Implementation of Alternative 4-4A

I

Item Item Unit Of Unit Cost
Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Initial Site Grading SY 1 7206 8

4 Clean Fill Cover CY 28 6388 179

5 Top Soil Cover CY 28 6388 179

6 Final Grading SY 1 7206 8

7 Revegetation SY 1 7206 8

8 Liming SY 4 1500 6

9 Subtotal Construction Cost 459

10 Mobilization (10%) 46

11 Engineering (15%) 69%

12 Contingencies (25%) 115

13 Total Project Cost 689 .
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Table B.30

Estimated Capital Cost for Implementation of Alternative 4-4B

Item Item Unit Of Unit Cost

Number Description Measure Cost Quantity (000$)

1 Support Facilities LS 65000 1 65

2 Site Preparation LS 6000 1 6

3 Initial Site Grading SY 1 7206 8

4 Clean Fill Cover CY 28 6388 179

5 RCRA Cover SY 39 7206 282

6 Final Grading SY 1 7206 8

7 Revegetation SY 1 7206 8

8 Liming SY 4 1500 6

9 Subtotal Construction Cost 562

10 Mobilization (10%) 57

11 Engineering (15%) 85

12 Contingencies (25%) 141

13 Total Project Cost 845
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11~Table C.I1

Estimated O&M Cost for Implementation of Alternative 1-1

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Annual Site Inspection Report 5 5

3 Sign Maintenance 2 2

4 Subtotal 9 --

5 Administration 3 3

6 Contingency (25%) 3 3

7 Total 15 15

1. Cost for operation and maintenance rounded to next higher $1,000.

Table C.2

1
Estimated O&M Cost for Implementation of Alternative 1-2

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

I Maintenance of Notification Plan 2 2

2 Sign Maintenance 2 2

3 Phase 1 Sampling and Analysis 153 31

2
4 Phase 2 Sampling and Analysis 54 18
5 Annual Site Inspection Report 10 2

6 Subtotal 221

7 Administration (10%) 23 6

8 Contingency (25%) 56 14

9 Total 300 75

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C. 3

1
Estimated O&M Cost for Implementation of Alternative 1-3A

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 11 6

3 Phase 1 Sampling and Analysis 117 24

2
4 Phase 2 Sampling and Analysis 45 15
5 Annual Site Report 10 2

6 Subtotal 185 49

7 Administration (10%) 19 5

8 Contingency (25%) 47 13

9 Total 251 61

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.4

Estimated O&M Cost for Implementation of Alternative 1-3C

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 11 6

3 Phase 1 Sampling and Analysis 117 24

2
4 Phase 2 Sampling and Analysis 45 15
5 Annual Site Report 10 2

6 Subtotal 185 49

7 Administration (10%) 19 5

8 Contingency (25%) 47 13

9 Total 251 67

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.5

1
Estimated O&M Cost for Implementation of Alternative 1-3D

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 11 6

3 Phase 1 Sampling and Analysis 117 24

2
4 Phase 2 Sampling and Analysis 45 15
5 Annual Site Inspection Report 10 2

6 Monofill Maintenance 130 120

7 Subtotal 3T57 169

8 Administration (10%) 32 17

9 Contingency (25%) 79 43

10 Total 426 229

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.6

Estimated O&M Cost for Implementation of Alternative 1-3E

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

I Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 11 6

3 Phase I Sampling and Analysis 117 24

2
4 Phase 2 Sampling and Analysis 45 15
5 Annual Site Inspection Report 10 2

6 Subtotal 185 49

7 Administration 19 5

8 Contingency (25%) 47 13

9 Total T31? 67

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.7

1
Estimated O&M Cost for Implementation of Alternative 1-3F

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

I Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 11 6

3 Phase 1 Sampling and Analysis 117 24

2
4 Phase 2 Sampling and Analysis 45 15
5 Annual Site Inspection Report 10 2

6 Disposal Site Maintenance 35 30

7 Subtotal 220 79

8 Administration (10%) 22 8

9 Contingency (25%) 55 20

10 Total 297 10/

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activit',s conducted every two vearg for th. first fLive
years and every five years thereafter.
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Table C. 8

Estimated O&M Cost for Implementation of Alternative 2-1

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Annual Site Inspection Report 5 5

3 Sign Maintenance 2 2

4 Subtotal 9 9

5 Administration (10%) 3 3

6 Contingency (25%) 3 3

7 Total 15

1. Cost for operation and maintenance rounded to next higher $1,000.

Table C.9

1
Estimated O&M Cost for Implementation of Alternative 2-2

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

I Maintenance of Notification Plan 2 2 , .

2 Sign Maintenance 2 2

3 Phase 1 Sampling and Analysis 33 7

2
4 Phase 2 Sampling and Analysis 18 6
5 Annual Site Inspection Report 10 2

6 Subtotal 65 19

7 Administration (10%) 7 3

8 Contingency (25%) 17 5

9 Total 89 27

1. Cost for operation and maintenance rounded to next higher $1,000. 4

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.10

1
Estimated O&M Cost for Implementation of Alternative 2-3A

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

I Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 7 4

3 Phase 1 Sampling and Analysis 13 3

2
4 Phase 2 Sampling and Analysis 14 5
5 Annual Site Report 10 2

6 Subtotal 46 16

7 Administration (10%) 5 2

8 Contingency (25%) 12 4

9 Total 63 22

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.ll1

Estimated 0&M Cost for Implementation of Alternative 2-3C

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 7 4

3 Phase 1 Sampling and Analysis 13 7

2
4 Phase 2 Sampling and Analysis 14 5
5 Annual Site Report 10 2

6 Subtotal 46 16

7 Administration (10%) 5 2

8 Contingency (25%) 12 4

9 Total 63 22 1,

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.12
]1

Estimated O&M Cost for Implementation of Alternative 2-3D - [

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 7 4

3 Phase 1 Sampling and Analysis 13 3

2
4 Phase 2 Sampling and Analysis 14 5
5 Annual Site Inspection Report 10 2

6 Monofill Maintenance 130 120

7 Subtotal 176 136

8 Administration (10%) 18 14

9 Contingency (25%) 44 34

10 Total 238 184

i. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C. 13

1
Estimated O&M Cost for Implementation of Alternative 2-3E

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30 0

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 7 4

3 Phase I Sampling and Analysis 13 3

2 0
4 Phase 2 Sampling and Analysis 14 5
5 Annual Site Inspection Report 10 2

6 Subtotal 46 16

7 Administration (10%) 5 2 %,

8 Contingency (25%) 12 4

9 Total 63 22

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.14

Estimated O&M Cost for Implementation of Alternative 2-3F

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 7 4 0

3 Phase 1 Sampling and Analysis 13 3

2
4 Phase 2 Sampling and Analysis 14 5
5 Annual Site Inspection Report 10 2

0
6 Disposal Site Maintenance 35 30

7 Subtotal 81 46 A
8 Administration (10%) 8 5 %

9 Contingency (25%) 21 12

10 Total 110 63

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter. 0
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Table C. 15

1
Estimated O&M Cost for Implementation of Alternative 3-1

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Annual Site Inspection Report 5 5

3 Sign Maintenance 2 2

4 Subtotal 9 9

5 Adminiscration (10%) 3 3

6 Contingency (25%) 3 3

7 Total 15 15

1. Cost for operation and maintenance rounded to next higher $1,000.

Table C.16

1
Estimated O&M Cost for Implementation of Alternative 3-2

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Sign Maintenance 2 2

3 Phase I Sampling and Analysis 44 9

2
4 Phase 2 Sampling and Analysis 7 3
5 Annual Site Inspection Report 10 2

6 Subtotal 65 18

7 Administration (10%) 7 3

8 Contingency (25%) 17 5

9 Total 89 26

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.17

Estimated O&M Cost for Implementation of Alternative 3-3A

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 6 3

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 3 1
5 Annual Site Report 10 2

6 Subtotal 41 12

7 Administration (10%) 4 3

8 Contingency (25%) 11 3

9 Total 56 18

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.18

1

Estimated O&M Cost for Implementation of Alternative 3-3C

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 6 3

3 Phase I Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 3 1
5 Annual Site Report 10 2

6 Subtotal 41 12

7 Administration (10%) 4 3

8 Contingency (25%) 11 3

9 Total 56 18

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.19

1

Estimated O&M Cost for Implementation of Alternative 3-3D

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-1 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 6 3

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 3 1
5 Annual Site Inspection Report 10 2

6 Monofill Maintenance 130 120

7 Subtotal 171 132

8 Administration (10%) 17 13

9 Contingency (25%) 43 33

10 Total 231 1/8

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.20

Estimated Q&M Cost for Implementation of Alternative 3-3E

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 6 3

3 Phase I Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 3 1
5 Annual Site Inspection Report 10 2

6 Subtotal 41 12

7 Administration (10%) 4 3

8 Contingency (25%) 11 3

9 Total 56 18

1. Cost for operation and maintenance rounded to next higher $I,000.

2. These activities conducted every two years for the first five

years and every five years thereafter.

Table C.21

Estimated O&M Cost for Implementation of Alternative 3-3F

Item Item O&M Estimated Cost (000$/yr) U

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 6 3

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 3 1 ,
5 Annual Site Inspection Report 10 2

6 Disposal Site Maintenance 35 30 S

7 Subtotal 76 42

8 Administration (10%) 8 4
Ike

9 Contingency (25%) 19 11 '

10 Total 103 57 ,

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter. 0
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Table C.22

Estimated O&M Cost for Implementation of Alternative 4-1

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

i Maintenance of Notification Plan 2 2

2 Annual Site Inspection Report 5 5

3 Sign Maintenance 2 2

4 Subtotal 9 9

5 Administration (10%) 3 3

6 Contingency (25%) 3 3

7 Total 15 15

1. Cost for operation and maintenance rounded to next higher $1,000.

Table C.23

1
Estimated O&M Cost for Implementation of Alternative 4-2

Trem Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Sign Maintenance 2 2

3 Phar. 1 Sampling and Analysis 24 5

2
4 Phase 2 Sampling and Analysis 7 3
5 Annual Site Inspection Report 10 2

6 Subtotal 45 14

7 Administration (10%) 5 3

8 Contingency (25%) 12 4

9 Total 62 21

i. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.24

Estimated O&M Cost for Implementation of Alternative 4-3A

Item item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 Phase 1 Sampling and Analysis 20 4

4 Phase 2 Sampling and Analysis 6 2

5 Annual Site Report 10 2

6 Subtotal 39 11

7 Administration (10%) 4 3

8 Contingency (25%) 10 3

9 Total 53 17

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.25

Estimated O&M Cost for Implementation of Alternative 4-3C

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 6 2
5 Annual Site Report 10 2

6 Subtotal 39 11

7 Administration (10%) 4 3

8 Contingency (25%) 10 3

9 Total 53 17

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.26

1

Estimated O&M Cost for Implementation of Alternative 4-3D .%u

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 6 2

A""'tal Site Inspection Report 10 2

6 Monofill Maintenance 130 120

7 Subtotal 169 131

8 Administration (10%) 17 13

9 Contingency (25%) 43 33

10 Total 229 177

1. Cost for operation and maintenance rounded to next higher $I,000.

2 These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.27

1
Estimated O&M Cost for Implementation of Alternative 4-3E

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 Phase 1 Sampling and Analysis 20 4

20
4 Phase 2 Sampling and Analysis 6 2
5 Annual Site Inspection Report 10 2

6 Subtotal 39 11

7 Administration (10%) 4 3

8 Contingency (25%) 10 3 0

9 Total 53 17

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

Table C.28

Estimated O&M Cost for Implementation of Alternative 4-3F

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 Phase 1 Sampling and Analysis 20 4

2
4 Phase 2 Sampling and Analysis 6 2
5 Annual Site Inspection Report 10 2

6 Disposal Site Maintenance 35 30

7 Subtotal 74 41

8 Administration (10%) 8 4

9 Contingency (25%) 19 11

10 Total 101 56

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

C17

• r



7. - -

Table C.29

Estimated O&M Cost for Implementation of Alternative 4-4A

Item Item O&M Estimated Cost (000$/yr)

Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 CAP Maintenance 3 2

4 Phase I Sampling and Analysis 20 4

2
5 Phase 2 Sampling and Analysis 6 2
6 Annual Site Inspection Report 10 2

7 Subtotal 42 13

8 Administration (10%) 5 2

9 Contingency (25%) 12 4

10 Total 59 19

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.
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Table C.30 0

Estimated O&M Cost for Implementation of Alternative 4-4B

Item Item O&M Estimated Cost (000$/yr)
Number Description Year 1-5 Year 6-30

1 Maintenance of Notification Plan 2 2

2 Remedial Site Maintenance 1 1

3 CAP Maintenance 4 3

4 Phase 1 Sampling and Analysis 20 4 0

2
5 Phase 2 Sampling and Analysis 6 2
6 Annual Site Inspection Report 10 2

7 Subtotal 43 14

8 Administration (10%) 4 2

9 Contingency (25%) 14 4

10 Total 61 20

1. Cost for operation and maintenance rounded to next higher $1,000.

2. These activities conducted every two years for the first five
years and every five years thereafter.

0
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